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Oiu*  of  North  Ainorica’s  outstanding  nndergronnd  mining 
operations  is  at  Climax,  Lake  Comity,  (>olorado,  1(N)  miles 
southwest  of  Denver.  Th<*re,  on  one  sloping  side  of  13,863- 
ft.-high  Bartlett  Mountain,  20  ft.  below  timber  line.  Climax 
Molybdemim  Company  mines  molybdenum,  one  of  th<“ 
world’s  most  vital  metals. 

(Mimax  is  big  and  progressive.  Of  its  1,4(H)  employes, 
02.5  work  nndergronnd.  Mining  is  condneted  on  two  levels: 
the  Fhillipson,  at  an  elevation  of  11,465  ft.,  and  the  Storke, 
at  11,168  ft. 

(dimax  refers  to  its  .system  of  mining  as  “progressive 
caving,”  which  includes  three  major  factors:  the  shisher 
drift,  the  finger  rai.se,  and  the  stope-and-pillar  nnderent. 

Mining  operations  r(*qnire  the  use  of  more  than  2,0(K),(KK) 
lb.  of  explosives  a  year.  The  current  annual  priwlnction  ratt* 
of  molybdennm  concentrate  is  42,.5()(),()00  lb.,  well  over  half 
the  output  of  the  United  States. 

In  a  comprehensive  article  beginning  on  page  71,  the 
author,  l..ewis  Nordyke,  describes  .some  of  the  more  sig¬ 
nificant  operating  details  on  the  Storke  level,  and  presents 
a  picture  of  the  beautiful  company-owned  community. 

•  •  • 


In  1870,  Joseph  Jefferson,  world-famous  actor  and  artist, 
purchased  a  knob  of  land  rising  out  of  tin*  flat  coastal  plain 
of  laMiisiana  and  built  a  mansion.  Persistent  efforts  to  find 
a  .soiircf  of  fresh  water  under  the  land  yielded  only  salt 
water.  Today,  on  this  same  tract  of  land,  salt  is  being  mined 
LfXM)  ft.  under  the  surface  by  Jefferson  Island  Salt  (aim- 
pany.  This  nndergronnd  cigar-shaped  tower  of  salt  yields 
a  mine-rnn  product  b<*tter  than  99  per  cent  pure. 

In  the  article  fx-ginning  on  page  84,  Don  Macon  sum¬ 
marizes  the  c-ompany's  room-and-pillar  mining  operations 
in  which  working  faces  are  24  ft.  by  70  ft.  Primary  blasts 
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of  5(H)  lb.  of  Hercomite'*  2-X  loaded  into  128  drill  holes 
produce  an  average  of  8.50  tons  of  salt  per  blast. 

•  •  • 

On  a  highway  construction  job  in  New  Hampshire,  the  con¬ 
tractor,  U.  ().  MacDonald,  used  9-in.  well-drill  holes  and 
(Celamite*  dynamite  to  blast  a  hill  of  granite  63  ft.  deep, 
125  ft.  wide,  and  1 ,200  ft.  long,  without  benching.  It  marked 
the  first  time  this  size  drill  hole  was  ever  n.sed  on  this  kind 
of  work  in  the  state.  Besnits  were  particularly  gratifying. 

A  brief  resume  of  Mr.  MacDonald’s  drilling  and  blasting 
methods  is  included  in  the  article  on  page  88. 

•  •  • 

The  removal  by  bla.sting  of  a  12,(KK)-cn.  yd.  solid  ledge  of 
riK-k  in  the  forebay  area  of  an  existing  .5.50,IKK)-hp.  gener¬ 
ating  station  in  (Canada,  with  the  l•K'ation  of  the  structure 
only  65  yd.  away  from  the  rixk,  posed  a  difficult  problem. 
After  a  si’ries  of  te.sts,  the  .solution  to  the  problem  proved 
to  be  the  placing  of  a  curtain  of  compressed-air  bubbles  in 
the  water.  The  air  curtain  absorlM’d  the  shock  waves  from 
the  blast  and  no  damage  was  done. 

For  more  details,  please  torn  to  page  91. 


(chan(;k  of  addbkss 

Thk  Kxi'losivks  Kncinkkh 

9tK)  King  Street,  Wiliningtoii  tW,  Delaware 

Plea.se  change  the  address  of  my  subscription: 
Same . 

(Plraw  PrinO 

Old  Address . 


Setv  Address 


J 


THIS 

JOY  CHALLENGER 
REPLACED  FOUR 
WAGON  DRILLS 


OVER  EIGHT  YARDS  OF  ROCK  PER  FOOT  OF  HOU 

. . .  That's  the  produaion  rate  of  the  Joy  Challenger 
on  this  quarry  job.  holes,  in  a  17'  x  13'  pattern, 
were  drilled  to  depths  of  30'. 


ONLY  ONE-AND-A-THIRD  YARDS  FOR  THE  WAGON  DRILLS 

The  footage  per  day  with  the  Challenger  averaged 
275  ft.  The  wagon  drills . . .  with  smaller,  shallower, 
less  productive  holes  in  a  closer  pattern  . . .  averaged 
only  slightly  more — 300  ft. 


CHAllENGER  GETS  OVER  2200  YARDS  A  DAY 

Compare  that  with  the  four  wagon  drills  which 
were  able  to  produce  a  bare  1600  yards  a  day  .  .  . 
less  than  75%  of  the  Challenger’s  output. 


SELF-PROPELLED  CHALLENGER  SHS  UP  FAST 

The  5V4"  TM-500  Challenger  Hammer  Drill 
features  powerful  blowing  aaion  and  rotation. 
Hydraulic  control  of  mast  and  leveling  jacks  gives 
fast,  easy  setups. 


BULLETIN  t7-U  GIVES  COMPLETE  DETAILS 

Write  for  your  free  copy,  today,  to  Joy  Mom/foctwring 
Company^  Offvor  BvMing,  PHttburf^  22,  Pa.  In  Canada: 
Joy  Nirnnajacturing  Company  {(Canada)  Limitod,  Galt, 
Ontario. 
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HIGH  CAPACITY,  YET  PORTABLE  -  The  T'iiaii  Hlaater  is  huui>«<i  in  a  ruig^eil  uluininuiii  cane  anil  in  Huier|iro(il. 


NEW  HERCULES  TITAN  BLASTER 

For  Maximum  Safety,  Economy 

Tin*  H»*rcuh*>t  'ITlaii®  Hla.strr  is  a  )iigii-ra|ia«‘ily,  rnii- 
TB  (iriiMT  ilisrharf;**  ty|M*  of  lilaHlrr  lhal  roiiiliifirx  rtiaxi* 
mum  safety  with  minimum  mainlenaiirt* 

'I'tn*  'I'itan  Hlanter  haM  no  moving  partM.  It  ix  o|ht- 
atnl  l»y  <l<‘pr«‘Hhing  two  puHli-liiitton  Hwilch<*H — one  lo  cliarir** 
anil  om*  to  lire.  I’liiH  ni*w  Herrulin  hlaHter  i1<?v«*Ioj>h  Mufiiririil 
l'l♦•^tri('al  emrgy  to  firi:  oh  many  an  1,2(K)  ili'tonaturH,  Vi*t. 
tht'ri*  in  no  high  voltagi*  aHHoriatni  with  tin*  Titan  Mlaxlrr 
»*xr«*pt  iluring  rliargi*  anil  firing.  ITn*  nourri*  of  ••rn-rgy  i*  a 
ri*lativi*ly  im*x|M*nHivf  6  volt,  ilry  ri'll  ignition-ty[ir  lialirry. 
Tor  full  terhniral  lii'tailn  on  tin*  'i'itan  iilanti*r,  writ**: 

KSuVito.u™  HERCULES  POWDER  COMPANY 

blanting  gslvanometer  that  has  proved  its  value  in  field 

use  aa  an  important  blaating  aid.  Exploaive$  Department,  990  King  St.,  Wilmington  99,  Del. 


JOHN  MacLEOD 


4'rrW‘Li.j 


V 


John  MacLeod 


PHKSIUKNT  AND  OiiAIKMAN  <IK 


1HK  HOAHD  OK  DIHKC.TORS 


MACX:0  CfJRPOHATION 


A  Biography 

F^oh  many  YKAhs,  John  Macl^t'od,  presidfiit  and  chair¬ 
man  of  the  fM)ard  of  directors  of  Macco  (a)r|K)ration, 
and  president  and  director  of  Pacific  Dredging  Com¬ 
pany  (a  Macfo  affiliate),  has  been  a  builder  of  many  and 
varied  types  of  structures  and  facilities.  But,  most  impor¬ 
tantly,  he  has  hnilt  for  himself  a  happy,  snccessfnl,  and 
nsefnl  life.  Today,  this  onetime  imtnigrant  carpenter  has 
the  respeci  and  admiration  of  his  contemporaries  in  the 
construction  industry  the  world  over. 

John,  as  his  friends  and  associates  know  him,  was  horn 
in  Invernesshire,  Sc'Otland,  February  12,  1894,  the  son  of 
Malcolm  and  Janet  Maelx'od. 

Following  his  graduation  from  Queens  Park  High  ScImm)! 
in  Glasgow,  at  the  age  of  stwenteen,  John  moved  to  C.anada 
and  took  a  job  as  a  construction  car]M‘nter  for  the  Brtn  of 
Walter  Iliphnrn  (Company.  Later,  he  was  foreman  of  car- 
pt'Hters  for  Bates  &  Bogers  (Jonstrnction  (Corporation  on  the 
building  of  the  (Crand  Trunk  Pacific  Hailroad  in  western 
British  (Cohnnhia.  .Snf)si*<piently,  he  became  general  snjX'r- 
intendent  in  the  Tie  and  Timber  Department  of  the  (Cana¬ 
dian  Pacific  Hailroad. 

In  1923,  John  carm*  to  the  United  .State's  and  went  to  work 
as  superintendent  for  William  Simpson  (Construction  (Com¬ 
pany.  Six  years  later,  he  formed  Macco  (Construction  (Com¬ 
pany;  later,  the  name  was  changed  to  Macco  (Corporation. 
The*  new  firm  was  organi/c'd  primarily  to  build  derricks  and 
other  facilities  for  oil  companies  in  (California. 

Within  a  few  years,  .Macco  Corpiration  branched  out  into 
the  general  construction-engineering  field.  Its  first  big  con¬ 
tract  award  was  for  the  con.stniction  of  San  (Cabriel  Dam 
No.  2.  Since  that  time,  .Macco  has  completed  many  major 
construction  projects  in  the  western  part  of  the  United 
States,  in  Alaska.  (Canada,  the  Aleutian  Islands,  and  in  the 
Pacific  Islands.  Tlie  total  value  of  work  completed  bv  the 
corporation  and  its  subsidiaries  approximates  $A(K)  million. 


One  of  Macx-o  (Corpuation’s  biggest  customers  is  the 
United  States  .Armed  Forcfs.  During  World  War  11,  it  was 
the  first  Wt'stern  construction  organization  to  Im‘  awarded 
an  .Armv  and  Navv  “K,"  for  ctmipleting  the  United  States 
Navy  Fuel  Siipplv  D»-p)t  at  San  Diego  ahead  of  schedule 
and  Ih'Iow  the  ('stimated  cost.  .Another  first  for  Macco 
among  We.stern  construction  c-ontractors  was  a  second 
.Army  and  Navy  “K”  award  for  duplicating  this  ac'ctnuplish- 
ment  in  the  c-onstmetion  of  the  .Amphibious  Force*  Facilities 
at  the  San  Diego  Destn>yer  Base. 

The  operations  of  Macco  (Corp>ration  are  condiicteil  by 
.seven  divisions:  (Con.striiction.  Hefiiif'ry  and  (Chemical,  Big 
Building,  Drilling  Fluid,  Pipt'line,  Lumber,  and  (Crane  and 
Bigging.  Mac'C'o  owns  .50  per  cent  of  Pacific  Dredging  (Com¬ 
pany.  This  company  has  completed  many  large  projects  on 
the  Pacific  (Coast  of  the  United  States,  in  (Canada,  and  in  the 
Orient.  It  is  the  .sole  owner  of  Diversifietl  Builders,  Inc., 
.speciali.sts  in  building  and  industrial  developiiu'iit.  During 
the  past  twelve  years,  more  than  2(K)  contracts  vahit'd  at 
.$2(K)  million  have  been  completed. 

With  Macco’s  recent  ac(|uisition  of  Pacific  (Ci  jiie  and  Big¬ 
ging  (Company,  it  now  operates  the  world’s  largest  company 
in  the  crane  and  rigging  field. 

.Although  the  far-flung  op'rations  of  Macco  (Corporation 
and  its  snbsidiarit's  have  demanded,  and  still  demand,  most 
of  John  MaclA'od's  time,  he  has  demonstrated  keen  interest 
in  legislation  as  it  affects  the  con.stniction  imlustrv.  Much  of 
his  time  has  Ix’en  devoted  to  the  Associatt'd  (Cent'ral  (Con¬ 
tractors  of  .America;  he  was  presidt'iit  of  the  Southern  (Cali¬ 
fornia  (Chapter  in  1941 ;  then  a  director  of  the  National  AC(C; 
a  vice  president  of  the  National  Association  in  19.S3;  and  its 
president  in  19.54.  (Currently,  his  activities  in  .A(C(C  include 
memiM'rship  of  the  National  F.x<-cutive  (Committii*,  and 
chairman  of  the  .National  Financf  (Committee.  He  is  also 
a  member  of  tlu*  .Accident  Prevention  Kndowment  Fund 
(Committee,  Progress  (Committee,  and  Joint  (Cixiperative 
(Committei*  with  the  Surety  Assix-iation  of  America. 

John  MacLeod  married  Kli/abeth  (Clark  on  Octolx'r  1.5, 
1927,  in  Iais  .Angele.s,  (California.  They  have  three  children; 
Mrs.  William  Shattuck  (  Kathryn);  Mrs.  John  King  (Janet); 
Jaccpie,  a  .senior  at  Universitv  of  .Soutlu'rn  (California;  and 
two  grandchildren.  The  family  home  is  at  20  Harbor  island, 
Newport  B<‘ach,  (California. 

Mr.  .MacD'od’s  club  :dfiliations  include  Jonathan,  Wil- 
shire  (Country,  Nineteeners,  Beavers,  Shriners,  and  Newport 
Beach  Yacht  (Club. 

De.spite  the  heavy  demands  of  his  complex  dutii's  and 
respmsibilities,  this  unassuming,  frit'iidly  man’s  office  dixir 
is  always  op*n  to  welcome  friends,  fi'llow  officers,  and  em- 
ploy<*s.  When  he  can  indulge  his  hobbies,  John  finds  relax¬ 
ation  in  horseracing,  golfing,  sailing,  and  fishing. 
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CLIMAX  MOLYBDENUM 

ON  THE  CONTINENTAL  DIVIDE 

With  the  devehtpmenl  of  a  ‘^progressive  caving**  method  of  minin(^  and  the 
use  of  more  than  pounds  of  dynamite  annually*  Climaa  IVfolyhdenum 

C^ompany  has  produced  42*5t)0*(KK)  pounds  of  molybdenum  concentrate  a  year 

LEWIS  NOHm  KE* 


ONE  of  North  America’s  oiitstaiicl- 
ing  underground  mining  oper¬ 
ations  is  at  Climax,  Colorado,  100  miles 
southwest  of  Denver.  There  on  top  of 
the  Continental  Divide  the  hard-rock 
innards  of  sky-piercing  Bartlett  Moun¬ 
tain  are  being  mined  by  the  caving 
method,  at  two  separate  levels,  for  the 
production  of  one  of  the  world’s  most 
vital  metals  —  molybdenum.  The  an¬ 
cient  Greeks  knew  of  it  and  had  a  word 
for  it,  “leadlike, ”  but  they  had  no  idea 
that  the  gray  substance  could  ever  be¬ 
come  so  essential  to  mankind. 

Molybdenum,  which  for  the  con- 
venienc'e  of  spelling  is  familiarly 
known  as  “moly,”  is  the  stuff  that 
makes  steel  tough  enough  to  withstand 
the  speed,  stress,  and  heat  of  the  atomic- 
age.  On  a  recent  visit  to  CMimax,  L. 
Mattson,  director  of  the  C>olorado 
School  of  Mines  Research  Foundation, 
remarked:  “It  would  Im?  impossible  for 
this  country  to  fight  a  major  war  suc¬ 
cessfully  without  moly  steel  and  moly 
lubricant.” 

Either  by  whirnsey  or  by  purpo.se, 
the  force  that  pushed  up  mountains 
eons  ago  deposited  a  large  prirtion  of 
the  world’s  known  et-onomic  reserve  of 
moly  in  a  doughnut-shaped  orebo<ly 
in  the  granite  reces.ses  of  Oilorado’s 
13,863-ft.-high  Bartlett  Mountain.  Im¬ 
aginative  Jonathan  Swift  never  sent 
his  adventurous  hero,  Chilliver,  into  a 
more  fanta.stic  land  than  the  mountain- 

•2809  Lipscomb 
Amarillo,  Texas 
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top  valley  of  Climax,  11,320  ft.  up  in 
the  blue,  just  20  ft.  below  timber  line. 

It  is  a  fabulous  project  in  every  way, 
particularly  in  the  blasting  of  the  moly 
ore.  The  mining  operation  is  a  type  of 
caving,  for  the  miners  are  actually  cav¬ 
ing  in  the  mountain,  and  the  surface  is 
sinking  as  the  insides  of  the  p(‘ak  grind 
down  through  finger  raises  into  the 
slusher  drifts.  Despite  the  strategic- 
value  of  molybdenum,  the  low-per¬ 
centage  ore  c-ould  not  Im*  profitably 
mint'd  by  other  underground  methods. 

Big  and  Progressive 

The  mining  conc-ern  —  Climax  Mo¬ 
lybdenum  (annpany  —  is  one  of  the 
most  progressive  operators  in  the 
country.  It  rec-ently  completed  a 
$34,(KK),(XX)  expansion  program  which, 
among  other  things,  iHKisted  mill  ca¬ 
pacity  75  jH*r  cent  and  the  end  product 
78  per  cent.  Tlie  mine  gives  up  28,(KK) 
tons  of  ore  daily.  The  operation  re- 
(]uires  more  than  2,(XX),(KK)  lb.  of  explo¬ 
sives  a  year  and  at  least  70,(XX)  tons  of 
concrete.  The  annual  work  details  add 
up  about  like  this:  stoping,  170,000 
s<j.  ft.;  raising,  2,8(X)  ft.;  drifting,  9,3(X) 
ft.;  vent  raising,  2,350  ft.;  vent  drifting, 
1,170  ft.;  diamond  drilling,  7,5(X)  ft.;  air 
circulation,  300,(KX)  cu.  ft.  a  min.  Water 
consumption  by  the  mine  and  the  com¬ 
munity  totals  alMiut  14,(XX),(XX)  gallons 
a  day. 

(>limax  is  big  and  progressive.  It 
has  1,4(X)  employes,  with  625  of  them 
working  un(h*rground.  It  can  be  said 

IASS 


without  exaggeration  that  CJlimax  is 
an  ext'inplary  operation,  and  it  has  a 
nice  portion  of  human  warmth  and 
understanding.  For  example,  it  re¬ 
spects  without  a  word  the  cK-cupational 
rule  of  hard-rcK-k  miners  that  no 
woman  may  enter  the  portals  of  the 
mine.  Anything  lovely  who  might 
show  up  from  IIoIIvwikkI,  or  the  Land 
of  Sheba,  must  stop  at  the  entrance  of 
either  the  Storke  or  the  Phillip.son  level 
of  the  Moly  Mountain  Mine. 

Beautiful  Alpine  Community 

'I'he  c-ompany  has  much  more  to  do 
than  mining  and  priK-c'ssing  moly.  It 
owns  the  lieaiitifiil  alpine  community 
of  home's,  even  to  the  schcKilliouse;  it 
supplies  the  water  for  the  homes,  and 
telt'vision  towers  that  capture  the  TV 
signals  out  of  thin  air  and  route  them 
to  the  c-omfortable  residences  of  e'ln- 
ployes.  Tlie  c-ompany  fact's  up  to  the 
human  problems  that  are  pt'ciiliar  to 
the  wonderland  known  as  .Moly  Moun¬ 
tain. 

To  (jiiite  an  extent,  the  town  of  (Cli¬ 
max  has  always  lieen  fantastic.  It  is 
high  and  c-old,  with  an  annual  average 
snowfall  of  about  23  ft.  When  excava¬ 
tion  for  plant  improvement  is  nec-es- 
sary  in  the  long  wintertime,  it  taki's 
three  days  of  wtMKi-biirning  on  the 
ground  to  thaw  it  siiffic-iently  for  pour¬ 
ing  concrete  foundations. 

In  the  early  days  of  rich-strike  min¬ 
ing,  when  iMxnning  la'adville  was  the 
glittering  Baghdad  of  the  B(K-ki<’S, 
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TWO  Sl'RFACE  OPKRATiONSi  In  this  vi«w  of  CJlimax  from  an  airplanr,  the  lurface 
oprratifin  of  the  htorke  level  if  leen  in  the  foreground  while  the  Phillipson  level  worfct  are 

fhown  in  the  hacitgriiund. 


Bartlett  Mountain  was  considered 
bleak  and  barren.  Men  had  their  hearts 
and  heads  set  on  gold  and  silver,  and 
a  show  of  inoly  in  a  prospector  hole 
brought  no  glint  to  the  hopt'ful  eye,  so 
they  missed  the  richest  treasure  of  all, 
though  it  l(X)med  a  hulking  giant  in 
the  sky. 

In  the  first  part  of  the  1880’s,  John 
Evans  built  his  Denver,  South  Park  & 
Pacific  Railroad  over  the  highland 
humps  to  Ia*adville.  It  crossed  the 
Continental  Divide  at  PVemont  Pass 
almost  within  the  shadow  of  Barth'tt 
Mountain.  I.«re  of  the  Rockies  has 
it  that  when  the  construction  gang 
reached  the  top  of  the  pass  on  the  lotjg 
upward  slop*  from  Dillon,  the  foreman 
announced;  “We’ve  hit  the  climax!” 

That  is  the  way  the  community  re¬ 
ceived  its  name.  However,  the  real  cli¬ 
max  was  in  the  future.  Within  half  a 
century,  bleak  old  Bartlett  was  recog¬ 
nized  as  the  real  bonanza;  the  value  of 
its  output  is  comparable  to  that  of  all 
other  mines  in  Colorado. 

First  Claim  Staked  in  1879 

A  prospctor  named  Charles  Senter 
started  what  became  the  “.Miracle  of 
Moly  .Mountain.”  He  staked  the  first 
claim  on  Bartlett  on  an  August  day  in 
1879.  Shortly  after  the  turn  of  the  cen¬ 
tury,  he  sold  the  claim  to  Otis  King, 
who  was  the  pioneer  in  the  develop- 
ipent  of  the  mountain  and  the  metal. 
Mining  was  under  way  by  1912,  but 
it  was  not  until  1918  that  Climax  pro- 
duc*ed  molybdenite  c<)nc'entrat«*s.  The 
impirtance  of  moly  became  rec-og- 
nized  during  World  War  I,  and  pro¬ 
duction  was  stepp(‘d  up.  But  late  in 
1918  the  mine  shut  down.  The  com¬ 
pany’s  stock  tumbled  to  an  all-time 
low,  with  few  buyers.  Those  who  did 
buy  struck  it  rich.  By  the  middle 
192()’8.  research  showed  that  moly 
stet‘1  had  a  great  p)tential  in  the  manu¬ 
facture  of  American  automobiles.  'The 
miiH*  went  back  into  production  in 
1924  and  has  op'rated  continuously 
since.  However,  the  real  ri.se  of  moly 
didn’t  wme  until  military  machines 
took  on  the  World  War  11  hx)k.  During 
the  war  the  demand  for  moly  was  far 
ahead  of  the  supply.  When  the  atomic- 
age  dawned,  moly  became  strategic  to 
national  defense,  perhaps  second  only 
to  uranium.  Climax  Molybdenum 
Company,  which  produces  the  bulk  of 
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the  nation’s  supply,  rose  to  the  oc¬ 
casion.  In  the  niiddle-1920’s,  the  daily 
production  of  ore  was  “KX)  tons.  This 
jiimp<‘d  to  6,.500  tons  in  1935,  to  20, (XX) 
in  194^3,  and  now  it  is  up  to  28,(X)0  tons. 
Up  until  1948,  all  the  moly  ore  at  C^li- 
max  was  taken  from  the  Phillipson 
level  and  levels  above.  During  the 
next  four  years,  a  small  tonnage  of  ore 
was  mint'd  in  the  deeper  Storke  level. 
In  1952,  the  Storke  level  was  put  into 
full  operation,  with  production  con¬ 
tinuing  on  the  Phillipson  level. 

Only  expert  engint*ering  and  the 
near-perfect  development  of  caving 
c-ould  have  .stepped  up  production  by 
such  staggering  proptrrtions.  There 
has  been  as  much  research  in  the  tech- 
nitpie  of  caving  as  there  has  in  the 
uses  of  molybdenum.  There  is  nothing 
hidel)ound  about  Climax.  The  com¬ 
pany  is  known  as  a  progressive  organ¬ 
ization,  one  which  never  turns  a  deaf 
ear  to  a  new  idea.  It  likes  to  experi¬ 
ment  and  develop,  the  idea  being 
more  production  at  less  c'ost  and  with 
greater  safety  and  fuller  recovery  of 
metal-bearing  ore.  In  this,  the  man¬ 
agement  and  the  operating  team  have 
lH*en  successful. 


GENERAL  PLAN 

PHILLIPSON  AND  STORKE  LEVELS 

iSMAOtO  AMA  INCXATtS  UOMI  LlVfll 


•AMIN  COftI 


Cdimax  has  made  a  thoughtful  study 
of  the  geology  and  the  principles  of 
caving.  Its  planning  and  production 
are  based  on  the  findings  derived  from 
this  study.  The  orelxKly  lies  within  the 
pre-(>'ambriiiii  granites  and  schists,  in 
a  r(K-k  type  known  as  (Climax  (early) 
porphyry.  The  age  of  mineralization 
is  considered  early  tertiary.  The  pro¬ 


ductive  portion  of  tin*  ore  surrounds  a 
highly  silicioiis  core,  and  the  ore  varies 
in  thickne.ss  from  2.50  to  4(X)  ft.  Tlie 
mineralization  is  characterized  by  frac¬ 
ture  filling  and  replacement  through 
silicification.  The  main  mineral  is 
molybdenite. 

The  first  methods  were  shrinkage 
stoping  with  2.5-ft.  nMnns  and  2.5-ft.  pil- 


Progressive  Caving  * 

Over  the  years  the  method  of  caving  | 

has  b<*en  revolutionized  in  tin*  Climax  j 
mine.  After  World  War  11,  production  . 
dropped  off,  and  in  this  slack  time,  j 
CJlimax  continued  its  research  and  j 
came  np  with  new  ideas  on  how  best 
to  mine  a  mountain  by  the  caving 
method. 

Block  caving  has  be<*n  widely  ns<*d 
since  the  last  years  of  the  nineteenth 
century.  It  was  initiated  at  the  Pe- 
wabic  Mine  on  the  Menominee  Range 
in  Michigan.  At  Climax,  the  system  is 
an  improvement  of  the  block  method,  j 
and  Climax  refers  to  it  as  “progressive  ! 
caving."  This  system  includes  three 
major  factors:  the  slusher  drift,  the 
finger  rai.se,  and  the  stope-and-pillar  . 
undercut.  The  slusher  drift  is  the  key,  j 
Slusher  drifts  and  fingers  are  concreted 
heavily,  not  for  support  but  to  prevent 
the  raveling  of  th**  fractured  rock  in-  j 
ducetl  by  concussion  from  blasting  and 
the  pounding  of  the  rock  as  it  moves 
down  through  the  fingers.  The  con¬ 
creting  also  reduces  the  wear  caused 
by  the  gouging  action  of  the  scraper 
on  the  ribs  of  the  drift, 
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PLAN -WEST  BLOCK 
STORKE  LEVEL 


FOHTAL  OF  fiTOKKF  I^KVKI.i  This  it  the  portal  itf  the  htorke  level  where  full  production  began  in  1952.  Operating  details  described  in  this 

article  are  confined  to  the  activities  on  the  Storke  level. 


lars,  Hiiti  glory  holt*  tnitiiiig.  Tltest* 
w(*r(‘  curried  on  at  an  old  Icvc*!  ktiowii 
a.s  the  l/cul.  loiter  on,  .shrinkage  stop- 
ing  with  ."SO-ft.  .stopes  and  4<)-ft.  pillars 
was  used  at  the  White  level.  Indiic(*d 
hltK'k  caving  was  tin*  first  method  used 
<iti  the  Phillipson  level. 

Up  to  1945,  cutoffs  were  used  tuily 
along  the  ftartwall.  Shrink  stopt's 
alwHit  7  ft.  wide  were  generally  used. 
Hesearch  showed  the  need  for  re¬ 
ducing  the  draw  |)oint  spacing  in  the 
stopes  and  increasing  the  ust*  of  Imhiii- 
dary  cutoffs  along  the  hanging  wall 
us  well  as  along  the  fcNitwall. 

The  Storke  I./evcI 

(/iirrent  |)r(HhK‘tion,  with  the  new- 
ty|M*  shisher  inethml,  is  on  the  Phillip- 
,sun  level,  elevation  ll,4fi5  ft.,  and  the 
Storke  level,  elevation  11,168  ft.  The 
haulage  drifts  are  on  these  levels. 
The  Phillipson  has  29,300  ft.  of  haulage 
drifts  and  the  Storke  has  18,9<50  ft.  Tlie 
opt'rutions  on  l)oth  levels  are  essen¬ 
tially  the  same,  hut  this  article  dis- 
cus.st's  the  w<»rk  on  the  Storke  level. 

Shisher  drifts  10  ft.  high  are  driven 
inimediatt'ly  al>ove  the  cup  of  the  haul- 
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age  drifts  and  at  right  angles  to  them. 
The  standard  sliisher  drift  is  112  ft. 
long;  when  concreted,  it  is  7  ft.  wide 
and  9  ft.  high.  In  general,  the  slusher 
drifts  are  .34  ft.  apart,  running  at  90 
degree's  to  the  haulage  drift,  alter¬ 
nating  to  the  left  and  right  from  the 
draw  hole  at  the  centerline  of  the  haul¬ 
age  drift. 

The  finger  raises,  8  ft.  wide  and  4  ft. 
high,  are  driven  from  the  Ixittoin  of  the 
slusher  drift  on  a  4.5-degree  upward 
angle.  There  are  six  fingers  to  the 
standard  slusher  drift,  each  32  ft. 
apart.  From  the  top  of  the  finger,  the 
und(‘rcut  is  driven  on  a  muck  slope,  4.5 
degrees,  .37  ft.  from  the  center  of  the 
slusher  drift.  There  it  turns  90  degre<*s 
left  and  right,  in  horizontal  direction, 
and  is  driven  12)»  ft.,  still  on  a  4.5-de¬ 
gree  slope.  Then  it  is  turned  90  degrees 
again  hack  toward  the  slusher  drift. 
Here  it  is  driven  on  a  4.5-degree  slope 
lujtil  it  is  over  the  center  of  the  slusher 
drift,  where  it  connects  with  the  under¬ 
cut  from  an  adjoining  finger.  The  re¬ 
sulting  .sto|}e  contains  alternate  under¬ 
cut  and  pillar,  both  inclined.  When  the 
pillars  are  long-holed  and  blasted,  the 
weight  that  Cxul  put  in  granite  mashes 
down  and  the  innards  of  the  mountain 
come  rumbling  down  with  the  sound 
of  a  distant  eartlxpiake,  the  ore  break¬ 
ing  and  grinding  somewhat  as  it  caves. 
It  pours  down  the  fingers  like  grain 
scooting  out  of  a  bin  spout  and  spills 
into  the  slusher  drift.  The  area  of  the 
undercut  of  a  standard  slusher  drift  is 
6.8(X)  s<|.  ft. 

However,  before  the  bla.sting  of  the 
pillars  and  the  resultant  caving  are 
accomplished,  .something  else  must  be 
done.  As  stKUi  as  the  slusher  drift  and 
fingers  are  driven  they  are  lined  with 
concrete  at  least  1  ft.  thick.  Steel  and 
w(K)den  forms  are  used.  The  concrete 
is  mixed  underground.  It  is  given  28 
days  in  which  to  set  before  the  long- 
hole  blasting  is  done.  However,  stop- 
ing  continues  while  the  concreting  is 
in  progress. 

Drilling 

Each  opt'ration  prt'paratory  to  the 
caving  rerpiires  its  own  type  of  drilling 
and  bla.sting.  In  driving  drifts  and 
stopes,  the  blast  holt's  in  a  round  are 
7  to  8  ft.  deep;  the  long  holes  in  pillars 
are  24  ft.  dt'ep.  Holes  in  the  burn  cut 
average  2  to  3  in.  apart.  Reliever  holes 


LOADING  OUT  TIIK  ORK:  After  ore  ha»  been  dropped  by  gravity  into  a  iluiber  drift, 
pulled  by  a  6-ft.  by  .56-in.  folding  steel  M-raper  to  "draw  boles’*  l<K-ated  directly  above  10- 
capacity  mine  cars.  I.oaded  cars  are  hauled  to  the  crusher  in  2.5-car  trains. 


ELEVATION  ACROSS  SLUSHER  DRIFT 
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are  about  1  ft.  from  the  bum.  All  other 
liolet  are  placrxl  at  the  miner’s  discre¬ 
tion,  alxiiit  IX  to  3  ft.  from  the  reliever 
holes. 

As  a  rule,  l.,eyner  drills  are  used  in 
driving  slusher  and  haulage  drifts. 
Target  advance  each  day  is  8  ft.  Stop- 
ers  are  used  in  the  finger  raises  and 
in  the  undercut  and  sideline,  jacklegs 
are  used  in  vent  drifts. 

Small  drills,  such  as  jacklegs  and 
lightweight  str>p<*rs,  start  and  bottom 
with  a  IX-in.  hit.  The  use  of  tungsten 
carbide  hits  makes  this  possible.  Small 
drills  are  classed  as  2X-in.  bore,  using 


about  110  cu.  ft.  of  air  a  min.  Medium 
drills  are  3-in.  bore  with  an  air  con¬ 
sumption  of  170  cu.  ft.  a  min.  They 
start  and  bottom  with  a  IX-in.  bit. 
I..arge  drills  are  3X-in.  bore,  with  air 
consumption  of  19.5  cu.  ft.  a  min.;  they 
start  and  bottom  with  a  2X-in.  hit. 

The  small  drills  use  X-in.  hex.  hollow 
drill  steel,  starting  with  a  2'ft.  length 
and  ending  with  8  to  10  ft.  in  2'ft. 
changes.  The  steel  is  .52100  plus  mo¬ 
lybdenum.  .Medium  drills  use  1-in. 
(jiiarter  oc’tagon  steel,  with  a  .30-in. 
starter.  No.  2  is  48  in.;  No.  3  is  66  in.; 
No.  4  is  84  in.;  and  No.  5  is  102  in. 


The  large  drills  use  IX-in.  round  steel 
when  the  machines  are  on  jumbos, 
with  4-ft.  starters  and  8-ft.  seconds. 
When  long-holing  pillars,  the  large 
drills  are  e(|uipped  with  l-in.  round 
steel  in  4-ft.  changes. 

For  this  work.  Climax  uses,  on  the 
average,  eighty-six  I-R  R.58  stopehain- 
mers;  three  I-R  R48  stopehammers;  six 
Cardner-Denver  RB94  stopehammers; 
thirty -one  I-R  DB.3.5  drifters;  twenty- 
eight  Cardner-Denver  C>F93  drifters; 
seventeen  Cleveland  HIO  jacklegs; 
nine  I-R  JR.38  jacklegs;  and  nine  1-R 
J40  Jackhamers. 
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Jet  sprays  of  water  keep  down  the 
dust.  There  is  no  explosive  dust  in 
the  mine. 

Air  comes  from  the  central  compres¬ 
sion  room.  Compressors  include  five 
Ingersoll-Rand  units.  Two  of  them 
have  a  capacity  of  5,(KX)  cu.  ft.  a  min.; 
one  produces  5,4(X)  cu.  ft.  a  min.;  one 
has  a  capacity  of  3,4(X);  and  the  fifth 
produc-es  3, (XX)  cu.  ft.  a  min.  One  Joy 
c-ompressor  has  a  capacity  of  1,4<X)  cu. 
ft.  a  min.;  and  one  J-G  XRB  type  pro- 
duc'es  8.50  cu.  ft.  a  min. 

Primary  Blasting 

In  driving  drifts  and  crosscuts,  blast¬ 
ing  is  done  with  Gelamite®  2  in  lit  by 
24-in.  “King-Size”  cartridges.  For 
blasting  in  pillars,  lli  by  24-in.  car¬ 
tridges  are  used.  In  stope  develop¬ 
ment,  such  as  raises  and  subdrifts,  11k 
by  24-in,  cartridges  make  up  the 
charges.  No  stemming  is  used.  The 
policy  at  Climax  is  to  load  all  blast 
holes  heavily  with  cartridges  of  dyna¬ 
mite,  especially  the  burn  cut  holes. 
The  mine  uses  well  over  2,(XX),(XX)  lb. 
of  explosives  each  year. 

In  the  driving  of  drifts,  regular  and 
short-period  delay  electric  blasting 
caps  are  used  to  detonate  the  dynamite 
charges.  Regular  delay  caps  are  nor¬ 
mally  used  in  stoping,  and  short-period 
delays  in  the  pillars.  The  short-period 
delay  caps  include  delay  periods  from 
0  to  18,  and  regular  delay  electric  caps 
from  0  to  10,  The  leg  wires  of  the 
caps  in  loaded  holes  are  connected  in 
series  and  blasts  are  fired  with  a  blast¬ 
ing  switch.  Results  are  uniformly 
satisfactory. 

Secondary  Blasting 

Most  of  the  secondary  blasting  done 
is  to  dislodge  and  break  hang-ups  in 
the  cave  and  the  fingers.  (Javing  grinds 
and  breaks  the  ore.  Occasionally  huge 
chunks  rumble  down  and  bl(x.'k  the 
cave  or  fingers.  This  is  .something  like 
a  log  jam  in  a  river.  When  this  hap- 
{H'lis,  a  hang-up  man  climbs  through 
the  finger  with  “hot  bundles”  —  dyna¬ 
mite  lM)tnbs  approximately  the  size  of 
a  man’s  head.  The  explosives  are  at¬ 
tached  to  a  wooden  stick,  usually  18  ft. 
long.  The  explosives  are  |M)ked  under 
the  offending  boulders  and  csninected 
with  Primacord*  and  detonated  by  the 

•Heg.  U.  S.  Fat.  Off.  by 
The  Kasign-Bickford  Ckimpany 


blasting  cap-and-ftise  method.  In  some 
of  the  acc-essible  places,  the  mud-cap¬ 
ping  method  of  blasting  is  used.  More 
explosives  —  bag  powder  —  is  u.sed  in 
breaking  l(M)se  the  hang-ups  than  in 
the  other  operations  in  the  mine. 

One  of  the  problems  of  caving  is  that 
of  keeping  an  even  How,  or  draw,  of 
ore  from  each  finger,  thus  keeping  the 
weight  di.stributed. 

When  the  pillars  are  blasted  and  the 
caving  starts,  the  ore  pours  into  the 
slusher  drift.  A  15()-hp.  slusher  hoist, 
which  works  like  a  drag  line,  pulls  the 
ore  to  a  draw  hole  —  sometimes  in  10- 
ton  bites.  The  slusher  drift  is  e(juipp<*d 
with  .Skookum  No.  180  tail  sheave 
bl(K'ks.  The  15»-in,  wire  rop<*  has  an 
ultimate  strength  of  113,1(X)  lb.  The 
ore  .spills  through  the  draw  hole  into 
the  mine  car  .spotted  directly  helow  in 
the  haulage  drift.  Tlie  time  rerpiiretl 
to  load  a  car  is  consistently  less  than  2 


DRII.I.INC;  IN  A  Sl.tSIIFK  l>IUI-Ti  In 
driving  Kliuher  and  haiilagr  drift!  at  (.'limax, 
minen  generally  u»e  la^yner  drilU  to  drill 
blast  hole*  7  to  H  ft.  deep.  Blasting  is  done 
with  “King-Size”  cartridges  of  C^lamite  2. 
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miliiiti'S.  An  the  dears  the  drift, 
more  ore  conM's  sliding  down  the 
fingers. 

F^juipment  and  Ventilation 

For  slijsher  and  mucking  work,  Cli- 
max  usi's  a  treirumdous  amount  of 
('({uipint'iit,  including:  five  Joy  KT  222 
tandem  hoists  with  I5()-hp.  Westing* 
hous<*  motors;  nine  joy  21 1  (air)  hoists 
with  5  hp.;  eight  Sullivan  j  211  with 
15-hp.  CE  iiH»tors;  ten  1-K  30  .VIL-.31> 
with  30-hp.  CE;  thirt<*en  Vulcan  1>SF 
.50  with  .50  hp.;  one  1*11  .3-drum  .50 
MN.V141>  with  .50  hp.;  fourteen  Joy  CF 
211  with  00  hp.;  one  Sullivan  HT  221 
with  KX)  hp.;  forty-three  Joy  XT  221 
(tandem),  1.50-hp.  Westinghouse; 
thirteen  Vulcan  (tandem),  1.50-hp. 
Westinghouse;  sixty-eight  Vulcan 
doiihle-driim  (tandem),  150-hp.  Wes- 
tinghousa?;  one  1*K  (Janadiaii  SS-.5 
douhle-drum,  12.5-hp.  CE;  twenty  1-H 
IXiU,  01  BU,  7  EUE,  and  7  HUE  tug¬ 
gers;  eighty-one  AW  SO  Joy  tuggers; 
thrtH-  Eitnco  40  air-mucking  machines; 
one  Eimco  40  electric  mucker;  one 
Eimct)  21  and  three  12B  air  muckers; 
and  one  (amway  75  electric  mucking 
machine. 

Ventilation  is  provided  by  a  tre¬ 
mendous  How  of  air,  which  in  a  day 
weighs  more  than  the  ore  prtxluced. 
llie  vent  system  is  also  used  to  regu¬ 
late  tem|H*rature, 

The  ore  is  hauled  out  in  20  to  25- 
car  trains,  each  car  with  an  approxi¬ 
mate  capacity  of  10  tons.  Tliey  are 
laik(*shore  and  (Jard  (iranhy-type  cars, 
lliey  unload  into  the  crusher,  llie  car 
cleaner  at  the  dump  hItK-k  was  de¬ 
signed  hy  (Climax  and  made*  hy  (.'.  S. 
(>urd  ( Company. 

Tlie  l(K‘umotiv(‘  ecpiipment  includes 
three  4-tou  Whitcombs;  four  l)i-t«)n 
trammers  (thrt-e  CE  and  one  Atlas); 
s<*ven  20-toii  CE;  eleven  19-ton  Atlas; 
one  1.3-ton  (#F,;  two  10-ton  (nMnlman; 
one  13-ton  CkMKlman;  om*  4-ton  Wes- 
tiughoust*  Baldwin  trolley;  one  .3-ton 
Wt'stiughoust*  Baldwin  battery;  one 
S-ton  CE  (25  years  old);  one  S-ton 
CE  (w  o  big  battery);  and  three  8- 
toti  Atlas. 

All  power  used  in  tlu*  mine  is  either 
eh*c*trlcal  or  compressetl  air. 

Som<'  of  the  ore  cars  are  (M]uip|M‘d 
with  Jones  &  latughliii  manganesr*- 
moIvlKleniim  stt***!  iMittoins  —  a  case  of 
iiM)ly  hauling  moly. 


AT  TIIK  ('KlJSIIFRi  C.Hrloiidi  of  ore-bearing  rock  from  the  Storke  level  are  hauled  to  the 
crusher  and  their  c^ontent*  dumped  into  a  giant  Nordberg  Symons  gyratory  unit.  C^rushing 
operations  reduce  the  i>re  to  minus  N  in.  in  size. 


('rushing  the  Ore 

Moly  al.so  crushes  moly,  the  primary 
crusher  containing  molybdenum.  The 
crusher,  which  bandit’s  the  How  of  ore 
from  the  Storke  level,  is  a  60-in.  Nord¬ 
berg  Symons  gyratory  with  an  ultimate 
capacity  of  2..5(K)  tons  an  hr.  Weighing 
.5(X)  tons,  it  is  one  of  the  largest  Nord- 
lH*rg  has  ever  built  —  alwHit  as  tall  as 
a  ft)ur-story  sehtHtlhoiise.  Powered  by 
a  .5(K)-hp.  electric  motor  anti  wttrketl 
by  eec'entric  gears,  a  9.5-tt)n  bell- 
shapetl  mantle  revtilves  and  swings  at 
the  same  time  inside  a  Ixtttlelike  struc¬ 
ture  of  steel.  Tlie  crusher  retiuces  the 
ore  tt)  less  than  8  in.  From  the  crusher, 
the  t)re  is  transpt>rted  tm  a  60-in.  con¬ 
veyor  belt  that  travels  .3.50  ft.  a  min. 
tt)  bins  that  are  46  ft.  high  and  UK)  ft. 
in  diameter  at  the  lM)ttom,  each  t)f 
.3,(XK)-ton  capacity.  From  the  bins,  the 
tire  folltiws  a  ctmveyor  ctnirse  thniiigh 
screening  and  secondary  crushing  — 


a  Nortlberg  Symons  ctme.  Bt*fore  the 
initial  separation  tif  mt>ly  sulfide  by 
Hotatitm,  the  ore  is  reduced  to  le.ss 
than  1/  .30  in. 

Tailings  are  piped  as  slurry  to  a 
|M)nd  three  miles  north  of  (Jlimax.  The 
tailings  pt)nd  covers  the  site  of  the 
early-day  htnim  mining  town  of  Robin¬ 
son,  once  sufficiently  in  the  chips  to 
have  a  smelter.  A  great  deal  of  water 
is  drawn  off  for  reuse  in  the  mill.  Ftnir- 
teeii  million  galltms  of  water  are  cycled 
through  the  mill  every  24  hrs. 

There’s  an  engaging  thing  abtnit  the 
older  tailings  pond  at  Climax.  At  pres¬ 
ent,  a  part  of  the  expanded  village  is 
located  on  the  old  pond.  It  is  known 
that  the  pond  contains  at  least  a  mil¬ 
lion  dollars  worth  of  tungsten.  For 
years,  the  (Himax  organization  did  not 
recover  the  tungstrm  appearing  in  the 
Bartlett  .Mountain  ore.  During  World 
War  II,  when  tungsten  was  in  great 
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KXTKNSIVE  KAILROAD  FAC^ILITIES:  The  railroad  facilities  at  Climax  include  6'/s  miles  in  the  Fhillipson  level,  34  miles  in  the  Storke  level, 

and  24  miles  on  the  surface. 


(li'tnuiid,  (Jlimax  started  recovering  it. 
If  any  one  is  pros|)ecting  for  million- 
dollar  trove  of  tungsten,  he  can  find 
it  at  Climax. 

Mill  Production 

The  milling  also  recovers  iron  pyrite, 
wolframite,  and  tin.  Although  the  tin 
tonnage  is  negligible,  Climax  is  con¬ 
sidered  the  largest  tin  mine  in  this 
country. 

However,  the  real  end  product  is 
molybdenum  concentrate,  and  it 
trickles  out  of  the  pay-off  spigot  at  the 
rate  of  6  Ih.  per  ton  of  ore.  Tlu*  present 
prcxluction  rate  of  concentrate  is 
42..500,(KK)  Ih.  a  year,  well  over  half  the 
output  of  the  United  States.  Produc¬ 
tion  elsewhere  is  at  Kennecott  Copper 
(corporation’s  activities  in  Utah,  where 
moly  is  a  by-product,  and  from  smaller 
operations  in  the  West. 

(climax  is  one  of  the  world’s  large 
users  of  w(K)den  barrels.  The  com¬ 
pany  s|M*nds  very  close  to  a  million 


dollars  a  year  for  tht'se  containers  in 
which  some  moly  c-oncentrate  is 
shipped.  Other  c-oncentrate  is  ship[)i‘d 
to  the  Climax  conversion  plant  at  Lau- 
geloth,  Penicsylvania.  Tliere,  by  a  prcK-- 
ess  including  roasting,  the  concentrate 
is  c-onverted  into  technical  molyhdic 
oxide.  A  thermite  procoss  at  this  plant 
al.so  turns  out  ferromolyhdeiium.  A 
metal  known  as  thermite  moly,  which 
c-ontains  more  than  9.5  per  cent  molyb¬ 
denum,  is  also  proc-essed  at  the  Lange- 
loth  plant.  Other  alloys  include  moly- 
silicide,  nickel,  cohalt-moly,  and  pure 
moly  oxide  for  the  chemical  industry. 

.Molybdenum’s  Versatility 

It  is  not  the  volume  hut  the  versa¬ 
tility  of  moly  that  makes  it  grt^at.  It 
is  used  in  the  manufacture  of  nearly 
everything  from  jet  engines  to  b<*er 
c“ans.  You  will  find  none  of  this  pre¬ 
cious  stuff  ill  a  he(‘r  can,  hut  manufac¬ 
turers  of  cans  with  conical  tups  have 


l(‘ariK>d  that  a  die  grt'ased  with  moly 
piiuclu's  out  the  tops  without  scratch¬ 
ing.  Although  moly  is  generally  ctm- 
sidered  a  steel  toiighener,  it  has 
achieved  spectacular  succt'ss  as  a  lu¬ 
bricant  for  delicate  im'chanisms  as  well 
as  for  the  biggest  industrial  hearings. 

Around  fiO  |H*r  cent  of  the  moly  pro¬ 
duced  g(M‘s  into  steel  for  automobiles, 
machine  tiNils,  welding  rods,  tractors, 
farm  machinery,  and  heavy  industrial 
(H|uipm(‘iit.  Hie  st'cond  larg(‘st  con¬ 
sumer  is  the  oil  industry  for  its  pip**, 
tubing,  kelly  bars,  sucker  rods,  drill 
collars,  tiNil  hits,  and  the  like. 

United  States  Steel  (>orporation  re¬ 
cently  annoiiiiciHl  a  new  moly  alloy 
called  USS  (Jarilloy  T-I  steel.  It  was 
developed  to  meet  the  need  for  a  steel, 
mainly  in  plate  form,  having  an  ex¬ 
tremely  high  yield  strength  (fX),(XM) 
p.s.i  or  more),  yet  tough  enough  to 
withstand  exceptional  stress  and  pres¬ 
sure  as  well  as  sh(K-k  at  high  or  low 
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teirip<*ratijrc‘».  Tin*  *teel  it  weldable 
and  in  easily  fabricated.  It  has  approxi¬ 
mately  tbrt'e  times  the  yield  strength 
of  ordinary  steel;  it  is  tongh  and  resists 
impact,  abiist*,  and  abrasion. 

.Vfoly  reduces  wear  to  the  vanishing 
|>oint  and  virtually  eliminates  the  fa¬ 
tigue  factor.  It  breaks  when  subjected 
to  severe  stress  at  rtxrrn  temp<?rature, 
but  it  won’t  mt*lt  until  the  temperature 
hits  47fty  degrees  F.,  a  melting  point 
exc-eeded  only  by  tungsten  and  alxrve 
which  all  the  rocks  of  the  (‘arth  would 
iMX'ome  molten.  Molysteel  is  used  to 
make  su|><‘r-tough  tcxds,  armor  plate, 
gun  barrels.  In  a  future  war,  moly 
could  lx*  a  decisive  factor.  For  this 
reason,  the  United  .States  (Government 
is  st(K-kpiling  ail  it  can  get.  Uncle  Sam 
ki'eps  a  steady  eye  on  the  Climax 
works;  plant  security,  ahiM>st  equal  to 
wartime  prtx;autions,  is  approvt^d  by 
the  (Government.  So  it  is  that  .Vfoly 
Mountain  is  one  of  the  world’s  mo.st 
im]X>rtant  |X'aks. 

FerscMinel 

(Gliinax  Uranium  (amipany,  a  sub¬ 
sidiary  of  the  pan'iit  organization,  is 
engaged  in  exploration  and  mining  on 
the  (Golorado  Plateau.  The  capacity  of 
its  mill  at  (Grand  Junction,  (Golorado, 
has  Imx'ii  doubled  in  recent  months. 


Tlie  (Glimax  Oil  Department  has  ccm- 
siderable  holdings  in  the  Southwest, 
and,  not  long  ago,  added  large  oil  and 
natural  gas  properties  in  Oklahoma 
and  Texas. 

Tlie  executive  headquarters  of  Cli¬ 
max  .Molybdenum  (Gompany  are  in 
New  York  City,  The  officers  and  de¬ 
partment  heads  include  Arthur  If. 
hunker,  presidc^nt;  Weston  Thomas, 
executive  vice  president;  R.  E.  Warri- 
ner,  vice  president  in  charge  of  sales; 
Lamar  Kelley,  director  of  public  re¬ 
lations;  Frank  (Gcx)lbaugh,  vice  presi¬ 
dent  of  Western  operations  and  presi- 
dcfiit  of  Climax  Uranium  Company; 
Alvin  J.  Herzig,  vice  president  in 
charge  of  res<*arch;  Robert  Archer, 
chi<*f  metallurgist;  Wallace  .Macgregor, 
treasurer;  and  I..ester  (Gowan,  secre¬ 
tary. 

Roix'rt  Henderson  is  resident  man¬ 
ager  of  the  (Glimax  operations.  Oper¬ 
ating  details  are  supervised  by  E.  j. 
Eisenach,  assistant  general  superin¬ 
tendent;  W.  H,  Wilson,  controller; 
j.  .M.  Petty,  mine  superintendent; 
C.  A.  Cleeves  and  J.  Johnson,  general 
mine  foremen;  Cecil  Smith,  master  me¬ 
chanic;  Max  Dessau,  mill  superintend¬ 
ent;  and  .M,  S.  Walker,  chief  engineer. 
W.  E.  Jones  is  director  of  Industrial 


Relations  and  (Gordon  Weller  directs 
the  work  of  the  Public  Relations  De¬ 
partment,  which  publishes  the  c-om- 
munity  biweekly  newspaper.  The  Moly 
Mountain  Sews. 

On  the  Human  Side 

On  the  human  side.  Climax  has  some 
activities  peculiar  to  the  one  company. 
Its  ownership  of  the  town  scattered 
about  the  ramparts  of  the  Rockies  on 
a  4,500-acre  estate  gives  it  cjuite  a  few 
things  to  think  about.  The  company 
operates  the  fire  and  police  depart¬ 
ments;  it  pays  the  town’s  taxes  and  70 
per  cent  of  the  taxes  in  Lake  County,  of 
which  once-illustrioiis  I..eadville  is  the 
county  seat.  Climax  is  a  little  alpine 
world  in  itself;  it  is  a  complete  com¬ 
munity  but  it  has  no  bank.  The  town’s 
banking  business  is  transacted  at  lx‘ad- 
ville.  The  county  seat  also  has  the 
main  ho.spital  facilities  and  is  building 
a  larger  hospital  to  which  Climax  .Mo¬ 
lybdenum  contributed  $.'>0,0(X),  How¬ 
ever,  (Glimax  d(x*s  have  a  smaller  hos¬ 
pital,  which  is  owned  and  run  by  the 
company. 

In  the  annals  of  mining  in  the  West, 
many  companies  have  owned  the  town 
or  community  hard  by  their  diggings; 
others  have  operated  on  the  commis- 


MODKHN  APAKTMKNTSt  Among  the  many  improvement!  included  in  its  recent  expansion  program.  Climax  built  10  modem  apartment 
buildings  for  employes.  A  two-bedroom  apartment,  with  heat,  costs  140  a  month. 
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FOR  THE  CHILDREN:  With  every  desk  occupied  in  the  company’s  elementary  school  at  Climax,  children  pursue  the  aKe*«ild  curriculum  of 

reading,  writing,  and  arithmetic. 


sary  system.  But  still  it  is  differei.l 
with  (Jliinax,  which  has  a  population 
of  2,500. 

('limax  has  more  problems  with 
snow  than  jjerhaps  any  other  company- 
owned  municipality.  The  community 
is  relatively  isolated,  especially  in  the 
winters.  Althouj'h  Moly  Mountain  is 
an  old  mining  opc'ration.  Climax  is  on 
the  yotithfid  side.  (>f  the  1,400  cttm- 
pany  employes,  more  than  4(X)  are  in 
the  30  to  4()  age  group.  Nearly  fi(K) 
others  are  under  30. 

The  winter  heat  bill  for  dwellings, 
offic'es,  and  other  surface  installations 
is  close  to  $200,0(K).  It  c’osts  $35, (XX)  a 
year  to  heat  ten  big  apartment  build¬ 
ings  which  are  (K-cupied  by  employes. 
In  its  rec'ent  expansion  program,  the 
company  paid  $15,(XX)  to  ke<'p  snow  re¬ 
moved  from  the  building  site  of  a  mill. 


Snow  crews  work  almost  full  time  in 
clearing  driveways,  pulling  out  stuck 
automobiles,  keeping  the  roads  open, 
and  in  clearing  the  trackage  of  the 
Colorado  &  Southern  Kailway  which 
bought  out  the  piotu'er  line  that 
topped  Fremont  Pass  .so  long  ago.  The 
fighting  of  snow  cmts  Cdimax  one- 
(juarter  of  a  million  dollars  a  year. 

One  of  the  favorite  winter  stories 
one  hears  at  Cdimax  is  that  of  a  man 
who  moved  to  Moly  Mountain  from 
(Georgia,  arriving  there  in  June.  In  Sep- 
temlH*r  he  wrote  home  that  “a  iM'aiiti- 
ful  snow  has  transformed  Climax  into 
a  brilliant  white  fairyland.”  Tlie  next 
month  he  wrote  that  “more  of  the  won¬ 
derful  snow  has  fallen  .softly  down.” 
In  a  letter  home  the  following  January 
he  reported  to  the  home  folks:  “An¬ 
other  snow  this  week;  you  never  saw 


so  much  of  the  damned  stud.” 

There  are  many  problems  in  any 
opt'ration  and  the  company  is  studying 
and  acting  on  these  problems  as 
(juickly  as  |)ossible.  A  highly  nitvlia- 
niz(‘d  mine  and  mill  operation,  like  Cli¬ 
max,  fares  much  better  with  stable, 
long-time  employes  than  with  itiner¬ 
ants.  Employe  turnover  hurts  the  ef- 
ficit'ucy  and  safety  of  op^'rations  and, 
of  course,  the  prcMliiction. 

“Design  for  Man”  Program 

Ik'cause  it  did  have  a  high  turnover 
rate  for  years,  (Jlimax  decided  to  im¬ 
prove  and  m(Klerni/('  living  c-onditions 
in  an  effort  to  stabili/i*  labor.  President 
Bunker  called  the  program  a  “Design 
for  Man.”  He  added:  ’This  program 
contemplates  the  design  for  a  comfort¬ 
able  home,  recreation,  a  full  paycfu'ck. 
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Arthur  If.  Bunkrr,  pretident  of  Climax  Molylxirnum  Company. 


physical  safety  and  health,  a  good  hos¬ 
pital,  a  modern  schr>ol,  and  many  of 
the  other  satisfactions  of  living,  in¬ 
cluding  television." 

Being  situated  in  a  valley  at  the  top 
of  the  continent.  Climax  had  no  tele¬ 
vision  reception.  Many  employes 
wanttnl  it.  Some  who  could  get  jobs 
elsewhere  left  Climax  Ijecause  of  the 
lack  of  T\',  or  possibly  a  combination 
of  this  and  other  problems.  The  com¬ 
pany  mt't  this  by  building  the  world’s 
highest  television  aerial,  located  on  the 
windswept  sutnmit  of  .McNamee  Peak. 
From  this  tower,  TV  programs  are 
cabled  into  every  home  in  Climax.  Re¬ 
ception  from  Denver  stations,  which 
transmit  from  atop  DM)kout  Mountain 
above  Golden,  is  as  good  in  Climax  as 
it  is  in  Denver. 

For  the  entertainment  and  content¬ 
ment  of  employes.  Climax  has  done 
numerous  other  things.  The  Climax 
Recreational  Hall  has  bowling  alleys, 
billiard  rcxims,  a  shooting  gallery,  a 
library  and  reading  rtxim,  TV'  r(X)m.s, 
meeting  rooms,  atul  a  large  gym¬ 
nasium. 

Some  years  ago,  the  company  built 
a  T-bar  ski  lift  on  C'halk  Mountain, 


WnliMi  Thoma*.  executive  vice  pretident.  Frank  Ccmibaugh,  vice  pretident,  Wettem  Robert  llendenon,  retident  manaxer. 

operationt. 
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DAY’S  WORK  IX)NF]:  At  the  end  of  a  shift,  C'limax  Molybdenum’s  workers  lose  no  time  in  K<^ttinK  to  their  attractive  homes  and  living  i|tiartert. 

Of  the  company’s  1,40<)  employes,  625  work  underground. 


jii.st  west  of  tiu*  villagt*.  lit  tin-  winter 
.s(‘ason  it  i.s  0|K‘n  several  clays  and  two 
nights  a  week.  It  is  operated  by  the 
(a)ntincMital  Ski  Chib.  The  town’s 
movie  hou.se  has  shows  three  nights 
weekly.  The  coininiinity  newspaper. 
The  Moly  Mountain  News,  is  published 
by  the  company  biweekly.  It  c-ontains 
company  and  community  news. 

In  its  recent  expansion  program,  Cli¬ 
max  paid  as  much  attent'on  to  the  “De¬ 
sign  for  .Man”  as  it  did  to  the  business 
of  producing  more  moly.  It  built  70 
three-bedrcKim  homes  and  10  apart¬ 
ment  buildings  with  ISO  four-rcHim 
apartments;  a  combination  gymnasium 
and  auditorium  for  the  .schcMil  that 
sc*ats  S(X)  for  basketball  and  1,2(X)  for 
auditorium  purpos(.'s;  added  an  annex 
to  the*  hotc‘1  providing  nxims  for  6S 
men  and  bringing  the  total  rcKims  to 
3(X),  all  for  men;  provided  a  shopping 
center,  operated  on  a  lease  basis;  built 
eight  new  rexims  to  the  hospital;  and 
added  to  the  schcxil  building  by  ex¬ 
panding  the  shop,  the  library,  and 
many  of  the  classrexims. 

The*  owncTship  of  the  various  enter¬ 
prise's  in  the  village  does  not  mean 
profit  for  the  c'ompany.  Home-building 


costs  at  (Jlimax  are  1.50  |x*r  cent  higher 
than  at  Dc'iiver.  Yet  a  thr<*e-lu*dr<x)m 
home  rents  to  employes  for  .$42..50  a 
month.  A  two-lx'drcxim  apartment, 
with  heat  furnished,  costs  .$40  monthly. 
.Vien  employes  who  live  at  the*  hotel  get 
lodging  and  mt'als,  including  lunches, 
at  .$.3  a  day. 

Climax  has  24-honr-dnty  police  and 
fire  departments.  The  village  has  prac¬ 
tically  no  crime  and  no  snakes.  Ilouse- 
flic's  are  scarce  and  hay  fever  is  very 
rarely  experienced.  The  community 
has  a  very  low  divorce  rate  —  wives  are 
particularly  treasured  in  (dirnax. 

There  are  no  traffic  snarls.  Peddlers 
and  solicitors  are  not  allowed  entrance. 
No  liquor  is  .sold  on  the  company’s 
reservation. 

In  summing  up  the  natural  attrac¬ 
tions  of  the  high  climate  and  the  things 
the  company  has  tlone  for  the  well- 
Ix'ing  and  contentment  of  employes, 
Kesident  Manager  Henderson  said  that 
employe  turnover  has  been  reduced 
to  a  Bgure  comparable  to  that  in  the 
mining  industry  at  lower  eUwations. 
Working  conditions  and  the  si/e  of  the 
paychecks  have  something  to  do  with 
this.  The  average  pay  of  hourly  wage 


earners  runs  about  $10.40  a  day.  There 
is  a  pay  diflerential  betwet'ii  under¬ 
ground  and  surface  work.  Likewise,  a 
man  working  underground  where  it  is 
wet  overhead  receives  an  additional 
premium. 

The  mine-mill  oix'ration  has  a  .safety 
record  of  significance.  Every  day  Tom 
Hoy,  head  of  the  Safety  Department, 
preaches  common-sen.se  practict's. 
Over  the  y  .  rs,  the  safety  record  has 
shown  substantial  improvement;  and 
it  is  the  de‘r.t  of  everyone  connected 
with  the  operation  to  make  (Mimax  the 
safest  mining  ofK'ration  in  the  world. 

During  the  past  .38  years— from  1917 
to  19.S5— (dimax  has  not  lost  a  man¬ 
hour  becau.se  of  a  lalxir  dispute.  Em¬ 
ployes  are  memlx-rs  of  the  (dimax  .Mo¬ 
lybdenum  Workers  Union,  Ixical  No. 
24410,  Ame*rican  Federation  of  lailxir. 

From  almost  any  |M)int  in  (dimax,  or 
from  Fremont  Fa.s.s,  the  jx'ople  can 
glance  over  at  the  dark  hulk  of  onc-e- 
bleak  Bartlett  Mountain.  With  only  a 
touch  of  imagination,  they  can  s«*e  the 
glory  hole  getting  bigger  and  bigger 
and  sinking  deep«*r  and  deep<*r— tbe  re¬ 
sult  of  blasting  the  ore  in  the  innards 
of  the  p«‘ak. 
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JEFFERSON  ISLAND 

SALT  COMPANY’S  MINE  IN  LOUISIANA 

U*in^  tkc  room-and-pillar  mcCboJ  of  mining  In  a  ci^ar«sliapccl 
pillar  of  salt  1,000  fact  under  the  aurfaec,  some  hi^h«roof 
operation*  leave  room*  100  feet  hi^h 

1X)N  MACON* 


JtaKPii  jM'KKBsoN  was  a  famous  actor 
and  artist  of  the  mid-nineteenth 
century.  By  1870,  the  clamor  of  his 
admiring  public  led  him  to  seek  a  hide¬ 
away  where  he  might  pursue  the  more 
peaceful  pleasures  of  privacy.  He 
found  his  “Shangri-La”  atop  a  knob  of 
land  rising  out  of  the  Hat  coastal  plain 
of  la)uisiana.  Here  beneath  the  giant 
live  oaks  he  built  a  mansion  of  native 
cypress,  planted  flowers  and  prt*pared 
to  enjoy  his  luxurious  solitude.  But 
Jefferson’s  hideaway  lacked  one  thing 
—  good  water. 

Mr.  Jefferson  called  in  a  man  by  the 
name  of  Lucas  who  was  known  to  be 
handy  with  cable  t(K)ls.  Some  30  years 
later  this  same  skill,  whetted  by  the 
tenacity  that  stems  from  the  rich  smell 
of  crude  oil,  skyrocketed  Captain 
Lucas  to  fame,  for  it  was  he  who 
brought  in  the  first  big  gusher  at 
Spindletop,  near  Beaumont,  Texas. 

Whether  or  not  the  dogged  (Japtain 
had  grown  accustomed  to  the  disap¬ 
pointment  of  (K'casional  drilling  fail¬ 
ures  as  early  as  the  1870’s  is  not  known. 
At  any  rate,  his  work  on  Jefferson 
Island  yielded  only  salt  water.  How¬ 
ever,  he  made  a  discovery  that  was 
not  to  be  fully  realized  until  a  half  cen¬ 
tury  later. 

Today,  we  know  that  Joseph  Jeffer¬ 
son  built  his  mansion  upon  a  trat*t  of 
land  that  had  bulged  upward  far  back 

'Texas  Industrial  Film  (amipany 
2.'S28  North  ^ulevard 
Houston,  Texas 
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in  geological  history  when  a  huge 
finger  of  salt  protruded  from  its  mother 
bt*d  25,000  ft.  l)elow  to  grow  to  a  peak 
just  62  ft.  b<*low  the  earth’s  surface. 
Shaped  like  a  cigar,  this  underground 
tower  of  salt  is  roughly  miles  in  di¬ 
ameter.  It  yields  a  mine-run  product 
of  better  than  99.0  per  cent  purity. 

Room-and-Pillar  Mining 

(Jnrrent  mining  operations  stem 
from  the  purchase  of  the  Jefferson  tract 
in  1917  by  Bayless  and  Jones  who 
farmed  the  plantation,  growing  rice 


and  sugar  cane.  In  spare  time  the  new 
owners  probed  the  {M>$sibilities  of  the 
salt  dome  l>elow.  They  found  a  loca¬ 
tion  where  the  salt  was  acc'essible  and. 
in  1920,  sunk  a  shaft  1(K)  ft.  in  circum¬ 
ference.  From  the  surface  to  the  salt, 
the  shaft  was  linetl  with  reinforced 
ctmcrete.  At  first,  salt  water  leaked  in 
lH*tween  the  concrete  and  the  forma¬ 
tion  hut  it  was  succ't'ssfnlly  sealed  oH 
with  asphalt.  The  shaft  sinking  was 
continued  down  through  rock  salt  to 
a  working  level  at  I.IKM)  ft.,  where  the 
salt  is  purer  than  closer  to  the  surfatv. 


l'NDKRC;i?TTIN(i:  In  the  new  development,  u  24  by  70-ft,  face  i*  undercut  8'/4  ft.  deep  with 
a  C.oudman  electric  chain  tooth  machine,  leavinK  a  6-in.  kerf. 


DRII.I.INC:  For  blasting  in  a  face,  Scranton  electric  drills  and  auger  steels  are  used  to  drill 
126  holes,  8',4  to  0  ft.  deep,  in  horizontal  rows. 


A  four-compartment  shaft  ettelttses  an 
air  duct,  a  tnan  cage,  attd  two  skips, 
each  skip  having  a  capacity  of  .5  totis. 

Bigness  has  tiew  meaning  1,(NN)  ft. 
dowti  in  a  tnushnMtm  of  salt.  As  otie 
walks  through  gallerit's  formt'd  by 
I'tMtms  atid  pillars,  each  70  ft.  scpiare, 
there  is  tto  feeling  of  Inutig  crowdetl. 
Iti  the  new  development,  24-ft.  ceilings 
carry  out  this  thetne  of  bigttess  tdfec- 
tively.  But  whet)  otie  moves  itito  areas 
where  high-natf  ojyeratiotis  have  left 
t-tdlitigs  KN)  ft.  high,  the  undergroutid 
imiiH'iisity  bt'comes  iuspiritig. 

It)  th(>  tnitiing  opt'ratiotis  iti  the  tiew 
development,  a  fact*  24  ft.  by  70  ft. 
is  iitidercut  8)t  ft.  deep,  leaving  a  6-iti. 
kerf.  The  job  is  dotie  with  a  (aK)dmati 
electric  chain  tcKith  undercutter  with 
a  cutter  bar  9)1  ft.  long. 

I>rilling  and  Blasting 

\  total  of  128  holes  is  drilled  into 
the  face  with  fotir  .Scrautot)  eh*ctric 
drills  using  220  volts  1).(J.  Fapiipped 
with  l)l-iu.  auger  steels  14  ft.  long,  the 
drills  are  mounted  on  a  jumbo  built  by 
Joplin  Iron  Works.  'I'liere  are  .s<’V»*n 
hori/ontal  rows  of  drill  hob's  with  24 
holes  in  the  top  and  bottom  rows  and 
16  holes  in  tin*  remaining  five  rows.  All 
are  drilled  to  a  (b'ptli  of  8)t  to  9  ft. 

The  method  of  loading  the  explo¬ 
sives  charges  is  the  same  for  all  holes; 
two  cartridges  of  dynamite  are  loadt'd 
and  tamped,  then  the  primed  cartridge 
goes  ill,  after  which  the  remainder  of 
the  charge  is  loaded  and  tamped. 

Using  I)»  by  8-iu.  cartridges  exclu¬ 
sively,  12  cartridges  of  llercomite*  2-X 
are  loaded  in  the  rib  holes,  12  car¬ 
tridges  of  llercomite  4-,\  in  the  top 
and  bottom  rows,  and  10  cartridges  of 
llercomite  4-X  are  loaded  into  the  re¬ 
maining  holes.  The  dynamite  charges 
are  primed  with  electric  blasting  caps 
and  short-period  delay  caps,  list'd  in 
combination.  This  insures  the  order 
of  firing  the  charges  to  progre.ss  from 
the  bottom  upward.  The  caps  are 
e(|uip[)t‘d  with  ahnriiimm  shells  and 
iron  b'g  wires  —  a  s|H'cial  dt'sigii  for 
purpost's  of  maiiitainiiig  purity  of  the 
salt.  During  prtK't'ssing,  iron  particles 
are  readily  pickt'd  up  by  electro¬ 
magnets. 

Tlie  leg  wires  of  thi'  caps  in  each 
row  of  holes  are  coimt'cted  in  series; 
the  rows  art'  ctinnectetl  in  parallel. 
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IX)ADINC  OUTi  After  blaiting,  BiK-yrus-Erie  electric  thoveU  are  used  to  excavate  the  broken 
salt  and  load  it  into  5>fni.  yd.  Koehriiig  Dumptors. 


PKKPARIIVr;  TO  BLASTi  Kach  drill  hole 
is  loaded  with  llercomite  dynamite. 


matt*  8.50  toihs  of  .salt  |K‘r  blast,  an 
explosives  loading  factor  of  1.7  tons  of 
salt  per  1  lb.  of  dynamite. 


tractor  equipped  with  a  1-cu.  yd.  front- 
end  loader.  Three  Bucyrus-Erie  elec¬ 
tric  shovels  are  used  for  all  loading  — 
two  with  X-cu.  yd. -capacity  dippers, 
the  other  a  IX-cu.  yd.  dipper.  Koehring 
(^lean-up  around  a  muck  pile  is  done  Dumptors,  each  5-cu.  yd.  capacity, 
with  an  Allis-CTialmers  HD5  crawler  haul  all  blasted  salt  to  the  base  of  the 

shaft,  where  it  is  crushed  and  moved 
to  the  top  in  the  two  5-ton  skips.  The 
hoisting  capacity  per  8-hour  shift  is 
2,2.50  tons  of  mine- run  product. 

A  sizable  reserve  of  blasted  salt  is 
maintained  by  high-roof  operations 
which  continue  uninterruptedly,  Thre<’ 
overhead  benches  are  carried,  each  70 
ft.  wide  and  24  ft.  thick.  The  lowest 
bench  advances  70  ft.  ahead  of  the 
middle  bench  which,  in  turn,  advances 
the  same  distance  ahead  of  the  top 
bench. 

i>rilling  is  different  here  from  that 
in  the  new  development.  A  single  drill 
is  used,  the  same  make  and  size  as 
previously  descTibed.  It  is  mounted  on 
a  vertical  4-in.  pipe  column  which  is 
supported  by  a  screw  jack  at  the  bot¬ 
tom.  The  jack,  resting  on  the  muck 
pile,  is  adjusted  to  raise  the  c'olumn 
against  the  rcxif  with  enough  force  to 
hold  it  securely.  An  A  frame  is  at¬ 
tached  to  the  column  to  form  a  vertical 
support  for  the  end  of  a  ladder  extend¬ 
ing  out  from  a  higher  portion  of  the 
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Blasts  are  fired  with  a  44()-volf  \.C. 
shooting  line.  Blasting  is  done  gen¬ 
erally  at  the  end  of  the  second  shift 
each  day. 

For  each  24  by  7()-ft,  fac-<*,  a  total 
of  .5(K)  lb,  of  llercomite  is  used  to  pull 
about  8  ft.  of  salt.  Mine  officials  esti- 


BI.ASTINC.  RRSn.T.Si  A  primary  blaxt  «>f  .VM)  lb.  of  llercomite  pulit  about  8  ft.  of  face.  This 
rrprexents  an  average  yield  of  8.V)  lb.  of  salt  per  blast. 


tnuck  pilt*.  This  serves  as  u  working 
platform  for  the  driller,  placing  him 
oppr)site  the  face. 

The  drill  is  hoisted  with  a  bl(K-k 
and  tackle  and  mounted  on  the  vertical 
column  in  a  manner  that  allows  it  to 
pivot  horizontally.  Five  holes  or  more 
are  drilled  from  one  position.  Five  set¬ 
ups  ()f  the  column  are  rwpiired  to  drill 
each  fact*.  Two  rib  holes  are  drilled 
in  each  end  and  thrc*e  sets  of  five  holes 
each  are  spaced  across  the  remainder 
of  the  face.  In  the  five-hole  groups, 
the  center  hole  is  drilled  straight  in, 
with  the  two  hoh's  on  each  side  fanning 
out  frf)m  the  pivot  point  like  spokes 
in  a  wheel. 

The  holes  are  drilled  into  the  face 
of  each  bench  to  a  depth  of  10  ft.  Tin* 
loading  of  explosives  charges  involves 
the  .same  method  used  in  the  new  de¬ 
velopment,  and  each  blast  pulls  alK>nt 
ft.  of  .salt.  VVIm*!!  the  third,  or  top, 
bench  has  Iwen  blasted,  a  muck  pih* 
SO  ft.  high  is  realized.  Rifovery  of  the- 
blasted  salt  is  accomplished  with  the 
Bncyrus-Erie  electric  shovels.  The  5- 
cii.  yd.  KfK'hring  Dnmptors  haul  the 
blasted  salt  to  the  shaft  for  crushing 
and  hoisting  to  the  surface. 

Diversified  Users 

The  prfKS'ssing  of  the  mined  salt  at 


Jefferson  Island  is  a  complete  and  in¬ 
teresting  story  itself  and  should  be  tie- 
scribed  at  another  time.  However,  we 
were  impres.sed  with  the  fact  that  only 
a  tiny  perc-entage  of  the  production 
g(K*s  into  table  salt.  Actually,  the  big 
deliveri<‘s  are  math*  to  witlely  tliversi- 
fif‘tl  indnstrit's  ranging  from  chemical 
ii.s<*r.s  through  paper  mills,  meat  pre- 
.servers,  pickh*  canners,  ice  plants, 
water  softeners,  anti  to  farms  for  n.se 
in  feed  mixes  anti  salt  blt>cks. 

Jefferson  Islantl  Salt  (amipany,  with 
heathpiarters  in  laniisville,  Kentucky, 
is  actively  lieadetl  by  J.  I,.  Bay  less,  Jr., 
pre.sitlent,  with  K.  M.  Dodd,  vice  presi- 
tlent,  in  charge  of  production.  As  t)f 
January  1,  1955,  B.  I).  Rudolph  is 
works  manager  at  the  mine  anti  plant, 
replacing  F,  VV.  Wright,  retiretl. 

Tht*  trt*menth)ns  gallt*rii*s  blastt'tl 
from  pure  rtK-k  salt  1,(KK)  ft.  iintler- 
gronntl  at  Jefferson  Islantl  will  bear 
description  to  family  anti  frientls  for 
a  long  time  to  ct)me.  The  plant  is 
al.st)  impressive.  (Completely  rebuilt 
after  a  totally  destructive  fire  in  1940, 
it’s  the  last  worti  in  intKlern  desigti  anti 
et{nipnu‘nt.  Were  it  not  for  the  beauti¬ 
ful  white  mansion  near  the  plant  en¬ 
trance,  .still  .splendid  lieneath  the  giant 
live  oak  trt*t*s,  it  would  be  difficult  to 
imagine  this  intlustrial  setting  as  once 


having  lM*en  the  hitleaway  of  worltl- 
famons  Joseph  Jefferson. 


WOKKS  .VIA.NACKH!  All  opf-mtiiNU  in  Jef¬ 
ferson  Island  Salt  (>iinpany''t  mine  uml  plant 
are  iiiMler  the  lupervisiitn  of  Work*  ManaKer 
R.  I).  Rudolph. 
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Well-Drill  Blasting 
O  n  a  I\ew  Hampskire  R  oa  J  J  OD 


DKKP,  WIDK  RCK.'K  C.’l'Ti  (>n  thii  lection  of  (hr  new  turnpike  Inokinx  north  toward  Manehetter,  New  Hampshire,  a  hill  of  hard,  seamy  granite 

was  blasted  with  B-in. -diameter  well-drill  holes. 


Ilsin^  9-in. -diameter  well-drill  liolesy  contractor  blasts  a  bill  of 
granite  l,20(i  ft.  lon^,  125  ft.  wide,  and  63  ft.  deep 


with  tnaiiy  other  states,  |>t).st- 
d  \  war  New  Hampshire  found  that 
iiMumtiiig  vehicular  traffic  oti  its  high¬ 
ways  and  streets  created  prtihleins 
that  rtHpiireti  sointiotis  hy  state,  city, 
and  town  officials.  One  of  tin*  most 
serious  trouble  spots  demanding  im- 
im'diate  attention  by  highway  officials 
was  a  40-mile  s(>ction  on  U,  S.  Route  3 
Ix'tween  the  .State  capital  of  (anicord 
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and  the  Ixirderline  of  the  neighboring 
State  of  Vfa.ssachnsetts. 

As  part  of  New  ifampshire’s  road- 
c'onstruction  program,  a  section  of  a 
new  turnpike,  the  F.  E.  Everett  Tiim- 
pik(‘.  was  Ix'gnn  in  M(*rrimack,  a 
half-way  point  between  Manchester 
and  Nashua,  and  progressed  Imth 
north  and  south  from  that  point.  Man- 
che.ster  Sand,  Gravel  tk  Oment  Co., 


Inc.,  of  H(X)kset,  New  Hampshire,  was 
awarded  the  contract  for  the  work  on 
this  .section  of  the  new  highway. 

Included  in  the  contract  specifica¬ 
tions  was  the  removal  from  the  right- 
of-way  of  a  hill  of  approximately 
156,000  cu.  yd.  of  hard,  seamy  granite 
1,200  ft.  long,  125  ft.  wide,  and  a  vary¬ 
ing  depth  of  20  to  63  ft.  This  part  of 
the  contract  was  sublet  to  the  firm  of 
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i.OADINC  TilK  DYNAMITF^:  Th«  holes  were  drilled  to  an  averuKe  depth  of  5N  ft.  and 
loaded  with  Cielumite-I)  in  H'A  by  5<)-lh.  eartridRen.  Oontractor  U.  f).  MacDonald,  holdiiiR 
the  tape,  supervises  the  operation. 


U.  ().  .\1acl3()nald.  East  Braintrt*t>, 
Ma.s.sach«i.st*tts. 

I>rilling  and  Blasting 

Dfspitf  tlu*  proximity  of  overhead 
power  liiu*s,  the  MacDonald  firm  de¬ 
cided  to  blast  the  hill  to  its  full  depth 
in  a  series  of  well-drill  hole  hla.sts. 
Using  9-in.-diameter  well  drills,  the 
holes  were  drilled  to  an  average  depth 
of  .58  ft.,  centered  on  2()-ft.  spacings. 
The  holes  were  loaded  with  11. .500  Ih. 
of  Celamite*-D  in  8)4  hy  .50-lh.  car¬ 
tridges  aiul  divided  into  two  rows  of 
six  holes  each.  Each  hole  was  tlouhle 
pritiK'd  with  Hercules®  Short-Period 
Delay  Electric  Blasting  (Japs  from  "0  ” 
t»)  “4”  and  stemmed  to  the  collar  with 
an  average  of  20  ft.  of  sand. 

The  MacDonald  subcontract  stipu¬ 
lated  that  he  furnish  broken  r(K‘k  in 
sufficient  (piantitv  to  keep  two  l)4-cu, 
yd.  power  shoxels,  an  1.80  Ia)rain(‘  and 
a  Model  6  Northwest,  working  un¬ 
interruptedly  side  by  side.  Other 
spt'cifications  in  the  sulK'ontract  called 
for  a  minimum  of  overhreakage,  no 
■sectnidary  blasting,  the  bunching  of 
broken  material,  and  no  interruption 
in  public  utility  serv'ice. 

Excellent  Results 

The  results  of  the  blasts  were  ex¬ 
cellent  and  no  sec'ondary  blasting 


was  re<juirt*d.  The  prime  contractor, 
Manchester  Sand,  (Jravi'l  &  (Jement 
Co.,  Inc.,  excavated  280  to  .ffK)  cu.  yd. 
of  blasted  granite  an  hour  and  placed 
it  along  the  bank  of  the  Merrimack 
Kiver  as  slope  protection  for  the 
throngh-pa.ss  construction. 

In  commenting  on  the  unusually 


succes.sful  blasting  results,  (J.  J.  Down¬ 
ing,  turnpikt*  construction  (‘iiginet'r  for 
the  State  of  New  Hampshire,  paid 
tribute  to  U.  ().  Macl)onald.  Mr. 
Downing  .said  that,  to  his  knowledge, 
this  was  the  first  time  0-in.  well  drills 
had  been  emploved  within  his  state  on 
any  highway  construction  work. 


THK  BLAST:  The  hill  w**  blasted  in  a  series  of  well-drill  hole  blasts  EASY  DKifilNG:  FraRmentalion  was  excellent  and  no  secondary 

to  its  full  depth.  A  total  of  II, .500  lb.  of  Gelamite-D  was  required  to  blastins  was  required.  Tbe  broken  rock  settled  in  a  sloping  bank  down 
reduce  tbe  bill  of  granite  to  grade  level.  tbe  middle  of  tbe  roadway  witbin  easy  reach  of  tbe  power  shovels. 
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Lock  Up 
TKose 

Blasting  O  aps 


Tkc  Inatllutc  o  r  Mall  era  of  Boploalvca  introJueea  a  new  pkaae  of  a 
27-7ear  aafety  campaign  to  eliminate  aceldenta  to  c  klld  ren 
from  playing  witk  klaatln^  capa 


Foh  almost  3()  years,  the  Institute  of 
Makers  of  Explosives,  an  associa¬ 
tion  of  explosives  manufacturers  in  the 
United  States,  has  carried  on  a  cam- 
paif^n  to  proiiHite  the  education  of  the 
nation’s  children,  th(‘ir  parents,  and 
adult  sup<Tvisors  in  the  dangers  of 
playing;  or  tinkerin^  with  blasting 
caps. 

Usitif;  motion  picture  films,  posters, 
leaflets,  and  special  display  Ixiards 
with  dummy  blasting  caps  attached, 
th«'  Institute  has  received  the  whole¬ 
hearted  sup|)ort  of  polict*  and  fire  bu¬ 
reaus,  sch(N)ls,  the  Boy  Sennits,  hoards 
of  health  and  safety  councils,  radio 
stations,  iiewspapt'rs,  ma|;a/jnes,  trade 
journals,  various  branches  of  the  Fed¬ 
eral  (H)vernment,  and  many  organiza¬ 
tions  interested  in  child  welfare.  TTie 
ctM>peration  of  these  groups  with  the* 
Institute’s  efforts  has  iMfii  magniflcn'iit. 

Far-Reaching  Program 

Even  though  this  safety  program  has 
been  far  reaching  and  splendidly  sup¬ 
ported,  blasting  cap  accidents  to  chil¬ 
dren  last  year  niimlMTtnl  190,  an  in- 
cr«?a.se  of  S8  over  the  195.‘l  figure.  While 


the  niimlMT  is  small  as  compared  with 
the  total  numl>er  of  all  types  of  ac'ci- 
demts  to  children  each  year,  all  of  the 
HJO  accidents  could  have  been  avoided 
if  every  u.ser  of  explosives  had  exer¬ 
cised  proper  care  in  preventing  these 
detonators  frrnn  getting  into  the  hands 
of  children. 

The  increase  in  the  number  of  acci¬ 
dents  during  1954  is  accountetl  for,  to 
some  extent,  by  the  increase  in  the  num- 
Imt  of  children  throughout  the  nation. 
The  higher  accident  rate  has  resulted 
in  c*ven  more  extensive  work  by  the 
Institute’s  public  relations  committee, 
in  its  (‘fforts  to  reduct*  blasting  cap 
acc-idi'iits  among  our  boys  and  girls. 

Direct  Ap|K‘als  to  Users 

Hec«*ntly,  the  Institute  introduced  a 
new  phast*  of  its  safety  education  pro¬ 
gram  by  making  ap|)eals  direct  to  all 
users  of  industrial  (‘xplosives  for  more 
thorough-going  ctKiperation.  Sales 
organizations  of  (‘xplosives  manufac¬ 
turers  are  distributing  especially  pre¬ 
pared  {Misters  and  |)am{ihlets  through¬ 
out  the  cHMintry  urging  miners,  tpiarry- 
men,  contractors,  and  farmers  to  kee{i 


track  of  their  caps  and  keep  them  out 
of  the  hands  of  our  country’s  youth. 
“Don’t  gamble  with  children’s  safety,” 
the  Institute’s  pamphlet  warns.  “You 
know  that  blasting  caps  are  dangerous 
but  children  don’t.  Ixick  ’em  up  so  kids 
can’t  get  hurt.” 

You  Can  Help 

Every  user  of  explosives  knows  that 
blasting  caps,  Ixith  fuse  and  electric, 
make  dangerous  playthings.  But  it  is 
almost  im{M)ssible  to  impress  this  fact 
on  every  child’s  mind.  No  matter  how 
thoroughly  safety  is  learned  at  school 
or  at  home,  the  youngsters  forget  in 
the  excitement  of  play. 

Since  1927,  the  numbt*r  of  acx'idents 
has  been  materially  reduced.  Much  of 
the  credit  goes  to  users  of  blasting  caps 
who.  each  year,  are  more  careful  in 
storing,  handling,  and  using  them.  But 
a  little  more  thought  and  care  on  the 
part  of  all  users  of  explosives  will  re¬ 
duce  even  further  the  tragic  crippling 
of  children.  And  there  will  be  no  letup 
in  the  crusade  by  the  institute  until 
all  accidents  from  this  cau.s(‘  are  en¬ 
tirely  eliminated. 
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INGENIOUS  BLASTING  TECHNIQUE 
SAVES  A  MILLION  DOLLARS 


Sliocli  waves  from  a  1 Llast  In  roek  only  85  yd.  from  an 
electric  power  j^eneratln^  station  were  aLsorked  ky  a 
curtain  of  com pressed-air  ku  kkl  es  In  water 


Thk  construction  of  a  1 ,828,0()0-hp. 

generating  station  at  Queenston, 
Canada,  6  miles  below  Niagara  Falls, 
presented  a  difficult  blasting  problem 
to  the  engineers  of  the  Hydro  Fllectric 
Power  (Jommission  of  Ontario.  A 
I2,(KX)-cu.  yd.  ledge  of  rock  in  the  fore¬ 
bay  area  of  an  existing  55(),(XX)-hp. 
generating  station,  designated  Station 
No.  1  and  located  only  85  yd.  away 
from  the  nK-k,  had  to  be  removed  .so 


that  the  water  in  its  forebay  would 
connect  with  the  water  in  th«*  forebay 
of  the  new  generating  station. 

The  C>ommission’s  engineers  had 
considered  draining  tlu*  water  in  the 
forebay  of  Station  No.  1  and  rt’inoving 
the  r(K-k  by  a  succession  of  relatively 
small  blasts  "in  the  dry.”  The  adoption 
of  this  plan  would  have  meant  the 
closing  down  of  the  ten  generators  in 
Station  No.  I  and  the  purchase  of 


|M)W(‘r  r(‘(|iiirements  from  United 
Stat«*s’  sourc<*s  at  a  c<ist  of  approxi¬ 
mately  a  million  dollars. 

Uni(|ue  Idea 

While  the  problem  was  under  study, 
"l.ap"  CaPrairie,  a  ('anadian  explo¬ 
sives  engine<T,  suggested  to  the  Hydro 
engineers  the  placing  of  a  curtaiti  of 
compre.s.sed-air  bubbles  in  the  water  of 
the  lorebay  to  absorb  the  sluR'k  waves 


RfK'K  KEMt)VAL  The  circled  section  indicates  the  critical  area  of  the  Mast.  The  rock  between  the  two  (orebays  was  removed  by 

hlastinx,  without  damage  to  nearby  structures. 
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MASr  NOUS  LOADCO 

WITH  exnowfs 


rfK'k,  and  the  vibrations  that  reached 
the  generating  station  were  only  1/70 
of  the  amount  that  would  have  been 
product'd  without  the  air  curtain. 

The  air-curtain  part  of  this  unicjue 
blasting  procedure  cost  alM)ut  $2,(KK). 
Its  use  saved  the  Hydro  Fllectric  Power 
Commission  an  {‘stimated  $1  million  by 
averting  a  shutdown  of  the  ten  gener¬ 
ators  in  Station  No.  1. 


SHOCK  AtSOKUO  lY  Al»  CUKTAM 


POWER  HOUSE 


EAk-VALV  SOLVKS 
NOISE  PROBLEMS 

The  lA*e  Sonic  Ear-Valv,  a  very 
small  m(*chanism  which  is  contained 
in  the  ear  by  a  silicone  rubber  ear- 
in.sert,  offers  a  new  and  different  ap¬ 
proach  to  the  solution  of  the  industrial 
noist*  problem.  It  automatically  damps 
out  vibrations  alM)ve  the  average 
human  hileranc-e. 

Manufactured  by  Sigma  Engineer¬ 
ing  CJompany,  1491  North  V'ine  Street, 
lfollvw(K)d  28,  California,  a  .set  of  two 


PERPORATEO  AIR  PIPES 

(.'KOfiS  SiKt.TK>Nt  The  compmted-atr  curtain  in  ctm*  section. 


pipe-line  asstunbly  was  submerged  in 
the  water  in  the  forebay  fwtween  the 
ledge  of  rock  and  the  headworks  of 
tin*  No.  1  generating  station.  Each 
pipt'  was  perforated  with  36  small 
holes  per  fiM)t. 

(Compressed  air  under  90-lb.  pres¬ 
sure  was  forced  into  the  pipes;  3,750 
cii.  ft.  of  free  air  were  pumped  in  each 
minute.  The  air  bubbles  from  the  pip¬ 
ing  rai.sed  the  surface  of  the  water  4 
ft.  alntve  normal.  Holes  were  drilh'd 
into  the  riK’k  formation  and  each  hole 
was  loaded  with  explosives  and  primed 
with  short-period  delay  electric  deto¬ 
nators.  'I'he  total  explosives  u.sed  in 
the  blast  amounted  to  12.(KX)  lb.  As  an 
added  protective  measure,  Hydro 
workmen  sandbagged  tlw  headworks 
of  the  generating  station. 

Hesiilts  from  tin*  bla.st  came  up  to 
expectations  in  every  detail.  The  blast 
satisfactorily  removed  the  ledge  of 


from  the  detonation  of  a  blast  in  the 
riK-k  deposit.  His  iinupie  idea  was  to 
connect  a  6-in.  air  line  to  three  3-in. 
pi|M‘s  clampi'd  together  in  a  fixed 
position  in  the  water,  spaced  on  9-in. 
centers.  The  complete  unit  was  to  Im- 
submerged  on  the  be<l  of  the  forebay 
fM*(w«*en  the  ledge  of  rock  and  the 
headworks  of  No.  1  generating  station. 
Tliis  suggestion  ap|H'aled  to  the  (‘iigi- 
n<*«*rs,  and  a  s<*ries  of  tests  were  csm- 
ducted  in  a  tank  of  water,  bisivted  by 
pi|M‘s  through  which  compressed  air 
was  forced.  After  two  mouths  ()f  ex- 
|M‘riments,  the  desirable  (juantity  of  air 
and  the  size  of  bubbh's  were  deter¬ 
mined.  The  (Commission  approvc'd  the 
use  of  the  ingenious  blasting  techuiijiie 
and  work  details  were  startl'd  at  the 
project  site. 


(>|HTution  Air  Hubbles 
After  the  air  line  was  installed,  the 


has  18  precision,  watchlike  parts  made 
on  the  fin<*st  Swiss  tiKiling  machines 
and  completely  assembled  by  hand.  It 
fits  the  ear  canal  almost  unnoticed. 

Literature  available  from  the  manu¬ 
facturer  explains  in  detail  how  th<* 
valve  mt'chanism  dissipates  the  harm¬ 
ful  energy  of  high  sound  pressures, 
whether  they  lx*  of  a  transient  nature, 
such  as  high  explosives,  or  of  a  con¬ 
stant  nature  like  jet  engines.  While  the 
device  is  dissipating  the  harmful 
energy,  the  “wave  form”  or  intelligence 
component  of  the  ambient  sound 
passt's  through  the  valve  unaltered. 

In  the  instanc'e  of  high-pressure 
levels  of  a  transient  nature,  such  as 
gunfire  or  explosives,  the  valve  within 
the  mechanism  reaches  c-omplete  clo¬ 
sure  again.st  fM)th  c'oncussion  and  re- 
|)ercussiou,  thus  assuring  that  the  ear 
drum  will  not  Im‘  injured. 


IX^LOMVIt  UMRS— If  you  arm  mxpmrlmnclng  or  onticlpoto  lo9al  or  public 
rolotions  probiom*  oritinp  from  blastins  offocts— 

Smnd  for  Our  BROCHURE  Dmtcriblng  Our  Sorvicos 
“VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING  AND  OTHER 
SOURCES;  THEIR  SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 


lEET  ASSOCIATES  OlV. 
Harvard,  Mott 
fhillp  R.  Sargar,  M^r. 


RACIV,  MocCAllUM  A  ASSOC. 
4123  Slwrbraaka  Si.,  Wad 
Morilraal,  Ow#.,  Canada 


RANAIO  E.  JONES 
Jinnir  Hill  Rood 
Cho^lra,  Conn. 


THt  e:.xpi.osivks  knci.nkf.r 


To  •  Trunk  Linn 

of  Plain  or  Mointoreod  Primocord,  tic  a  SQUAIE 
KNOT.  Draw  it  up  at  tight  at  you  tan  —  it  won't 
•lip  bock.  Caution:  don't  uM  any  knot  in  o  holo 
—  it  might  brook  or  hong  up  axplotivot  whon 
looding. 


GOOD  ' 
DIGGING 


Mok*  this  o  hahifi  At 

toofi  ot  you  Hov#  fokon  off  tKo 
Ungth  ol  ^rimo<ord  you  nood 
for  o  down-Kolo  or  for  o  trunk' 
MnOt  cuf  if  off  fko  tpooif  Oon'f 
watfo  o  tocond  «  do  if  nowf 


As  every  blascer  knows,  Kood  digging  begins  with  good  planning 
of  the  blast. 

Primacord  is  recognized  as  the  safest  and  most  convenient 
method  of  firing  blasts. 

At  the  dttoHPtmg  agent  in  each  hole  it  produces  continuous 
priming  along  the  borehole  and  tends  to  speed  up  detonation 
of  the  charge  —  develops  more  work  from  the  explosives. 

At  the  trunk  line,  it  connects  all  holes  and  enables  the 
Blaster  to  plan  the  shots  for  proper  sequence,  with  respect  to 
the  open  face  or  the  most  logical  direction  of  movement  of  the 
bank.  And,  while  Primacord  detonates  at  a  speed  of  nearly 
four  miles  per  second,  the  infinitely  small  time  delay  between 
holes  and  rows  of  holes  has  been  sufficient  to  relieve  burden 
and  produce  better  fragmentation. 

Primacord  is  light  in  weight,  flexible,  strong.  It  is  easily 
hooked  up  as  shown  here.  And  it’s  available  in  Plain,  Rein- 
forced.  Wire  Countered  and  Plastic  Reinforced  —  each  designed 
to  give  you  the  best  results  under  certain  conditions  of  service. 

For  more  information  tee  your  Explotivet  Supplier,  or  write  to 

THI  ENSION-tICKFORD  COMPANY  •  SIMMURY,  CONNICTICUT 

Primacord  —  Quarrycord  —  I gnitacord*  —  Safety  Fute 
Blaiting  Accettoriet  —  Ettablithed  IH)6 


uta  PaiCTION  TAPI.  You  con 
doionoio  Primacord  with  futa 
and  cap  or  oloctric  blading  cop. 
lay  Iho  cap  olongcido  at  tho 
Primacord  with  tko  buiinoit  ond 
of  tha  cap  pointing  In  Ibo  di- 
roclion  that  tho  Primacord  will 
dolonalo.  Tap#  Ibo  two  tnugly 
togathor,  *e  that  you  ha*o  a 
tight  connoction. 


/  /  Tu  cunnoct  • 

/  /  Rruncii  Lino  uf  Plastic 
f  Roinfarcod  ar  Plastic 
WIro  Cauatarod  Prlma* 
card  with  tha  Trunk  Liao 


UM  this  OOUtll  HITCH  in  tho 
toctilo-covorod  Primacord  Trunk 
lino.  Draw  it  up  at  tight  at  you 
tan,  and  mako  (uro  thot  tho 
(ranch  lino  laadt  aft  at  a 
(ICMT  ANGIE  to  tho  Trunk  Una. 


Um  thic  HAIP  HITCH 
fat  Plain  ar«d  toin- 
farted  Primacord. 
Draw  It  up  at  tight 
at  you  tan,  and  be 
tute  the  (ranch  line 
leadt  alt  at  u  UGHf 
ANGIE  to  tho  Trunk 
line. 
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Th<‘  trrnu'ndouK  (Kiwcr  of  ilynamito,  skillfully  und  ingmiously 
hunillod,  made  it  e(‘onomieally  possible  to  cross  the  wide,  deep 
'I’eiinessee  Kiver  (inset  aliove)  with  two  parallel  pi|H‘line8,  5()  feet 
apart.  'Frenches  blasted  umh'rwater  through  hard  red  clay  in  the 
shallows,  and  lime  rock  in  the  Ml-foot-deep  chanmd,  o|M*ned  the 
way  for  8{K*«*dy  dredging  o|M*rations  .  .  .  another  example  of  the 
efiicieiicy  of  modern  explosives  and  blasting  methods. 

Hercules’  res«*arch  in  the  pioneering  and  development  of  ex¬ 
plosives  ami  our  extensive  service  facilities  are  available  to  help 
you  in  solving  blasting  problems  on  construction  jolis  or  in  mining 
and  quarrying  o{M‘rations. 

£xptouv$  DxfiOfimfit 

HERCULES  POWDER  COMPANY 

990  King  St.,  Wilmington  99,  Del. 

Birminiihain.  Ata.;  (]hiraKo,  til.;  Dululh,  Minn.;  Hazleton,  Pa.;  Joplin,  .Mo.;  IzM 
Anitrles,  Cal.;  New  York,  N.  Y.;  Piiuburgh.  Pa.;  Salt  l.ake  City,  Utah;  San  Krannaco,  Cal. 


WHEN  PIPELINES 
CROSS  WATER 

explosives  research 
pays  off 
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Here’s  why  the 


All-Purpose  Wagon  Drill 
saves  you  money 

•  Fastest  drilling,  air-saving,  low-maintenancc,  4-inch  drifter  drill 
on  market.  Job-proven  all  over  the  world. 

•  Rugged,  heavy-duty  chain-feed  assembly  and  feed  motor  provide 
plenty  of  power  for  the  hardest  lifts. 

•  Weight  distribution  planned  for  best  maneuverability  and  stability. 

•  Accurate  two-way  control  of  U-arm  makes  for  easy  positioning 
under  any  conditions.  Easy  to  position  for  line  drilling  against 
wails  and  faces.  Swivel  rear  wheels  help  quick,  easy  line  drilling. 

•  U-arm  can  be  lowered  to  ground  level  for  lifter  holes. 

•  Wagon  frame  and  U-arm  are  heavy  steel  tubing  with  forged  fit¬ 
tings  —  damageproof  against  on-the-job  hazards. 

For  more  information  on  Blue  Brute  wagon  drills,  see 
your  Worthington  distributor.  Or  write  to  Worthington 
Corporation,  Portable  Compressor  and  Contractor’s  Tool 
Division,  Section  H.S.2,  Holyoke,  Mass. 


WORfHINCTON 


If  IT'S  A  COMSTKUCTIOM  JOB,  IT'S  A  SSEtvSWTT  JOB 


SINKIRS  •  tRIAKIRS  •  TAMRIRS  •  OlOOIRS 
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in  poriaMe  air^p0wer  eitsts 


GYRO-FM  rotary  compressors 


600  CFM 


600  c/m  GYRO-FLO  porlmble  compreator  aerving  two 
Wagon  Drilla  on  a  highway  improvement  project. 


Fivr  year*  ago.  IngoraoII-Rand  pioneered  a  new 
revolutionary  portable  compreator  with  no  pia- 
tona,  ringa,  rodt  or  valvea— the  600  cfm  GYRO- 
FLO.  Ita  advantagea  over  the  reciprocating 
compreator  were  to  great  that  it  looked  almoat 
too  good  to  be  true.  Hence  there  was  much 
apeculation  at  to  how  it  would  atand  up  under 
actual  on-the-job  conditiona. 

Today,  there  can  be  no  room  for  doubt.  The  600 
cfm  OYRO-FLO  hat  won  ita  aervice  atripea  in 
the  world'a  tougheat  proving  ground— the  heavy 
conatruction  held.  Five  yeara  of  performance 


on  all  kinds  of  jobs  have  proved  its  outstanding 
economy,  dependability  and  remarkable  free¬ 
dom  from  maintenance.  Smaller— lighter- 
smoother  running— air  temperatures  under 
200‘'F— low  oil  consumption— closer  regulation 
at  all  loads  from  0  to  100%  capacity.  These  ad¬ 
vantages  are  a  matter  of  record. 

Available  in  125,  210,  315  and  600  cfm  sizes,  the 
GYRO-FLO,  with  five  yeara  of  time  proven  ex¬ 
perience,  stands  out  as  the  finest  portable  air 
power  plant  obtainable.  Ask  your  I-R  repre¬ 
sentative  for  the  complete,  cost-saving  details. 


ONTRACTORS' 


IngeESoU-Rand  [m  01' 

i-tit  1 1  greadwoy,  Naw  York  4,  N.  Y.  I  OI 


OMBI  NATION 


coMsaiitois 


■  OCX  DIUlt 


Alt  TOOLS 


CAtSfT  JACKIITS 
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V 


Here's  your  profit  line 
from  Gnrdner-Denuer 


Foat-Drilling  Tunnel  Drill*. 


Poaitiv*  Air 
Lin*  Oiler*. 


Trouble-Free 
Sump  Pump*. 


JUgh-Torqu*  Air  Hoiet*. 


ill 


rat  oeatiTT  la  coMraiKOii,  pour*  aaa  lOCi  aiiiii 

roi  c o a  I T I H C T I  0  a,  aiaiae,  »it»oiiuh  aaa  afaiiai  laaaatii 

Troefor  /umbo  — with  Direct  Connected 
Cordner-Oenver  Company,  Ouincy,  llllnel*  compreaaor,  rock  drill*  and  bydrauUo 

In  Canada:  Gardner-Denver  Company  (Canada),  Ltd.,  1 4  Curity  Avo.,  Toronto  1 6,  Ontario  boom  Jumbos. 


More  construction  work  this  year  mean* 
more  profit  opportunities  lor  you  —  11 
you're  equipped  with  first-line  Gardner- 
Denver  construction  equipment.  Send  lor 
descriptive  bulletin*. 


IN  QUARRYING 

explosives  research 
pays  off 


(itunl  fruf!m(‘ntati<>n  and  a  lf»w  hank  of  broken  8t<»ne — here’s  a  typieal 
exam|)le  of  how  explosives  researeh  pays  off.  In  quarryinp,  the  pn»[»er 
seleetion  and  effieient  use  of  industrial  exph»sives  rninirni/e  the  need 
for  seeondary  hlastinp.  s|M‘ed  shovel  production,  and  cfuitrihute  to  an 
overall  economical  <»fM*ration. 

Hercules  is  a  [tioneer  in  the  manufacture  of  explosives,  detonators, 
and  in  the  development  of  modern  hlastinp  methods.  Hercules’  exten¬ 
sive  service  facilities  are  at  y*)ur  dis|N>sal  for  solvinp  hlastinp  prob¬ 
lems,  mtt  only  in  quarrying,  hut  for  mining,  <»n  construction  jol»s, 
and  in  exploring  for  {wtroleum  —  in  fa<-t,  wherever  explosives  are  use«l. 


HERCULES  POWDER  COMPANY 

Explosives  DepartmetU,  990  King  Street,  Wilmington  99,  Del. 


ft 


Kirrnitiftham,  Ma.;  t'hirago.  III.;  Duluth,  Minn.;  Ilazirtnn,  I’a.;  J(i|ilin,  Mn.;  ijin  .Angi-lfK, 
(iaiif.;  Nrv*  y<irt,  N.  Y.;  rilloliiirgh,  I'a.;  Sal!  I,alr  (lily,  I  lah;  .San  Krancioru,  (lalif. 
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